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PREFACE 


HavincG regard to the enormous growth of transatlantic 
commerce, to the unceasing emigration from Europe to 
the American continent, and to the tremendous commer- 
cial and economic development of the North American 
countries during the last twenty years, the authors do 
not feel that any explanation is necessary for the some- 
what unusual sequence they have given to the study of 
the continents. With all the improvements of the 
twentieth century, both in locomotion and in communica- 
tion, there is no question that America is for all practical 
purposes nearer to us. than Asia. 

It may be pointed out, however, that in order to meet 
the wishes of those who may for one reason or another 
prefer to complete the study of the Old World before 
proceeding to the Western Hemisphere, each book com- 
mences with a study of general oceanic and climatic 
conditions. 

We would again express our indebtedness to those 
friends who have so ably helped us with this and preceding 
parts. 
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CHAPTER ¢ 
OCEAN DEPTHS, WINDS, AND CURRENTS 


England, bound in with the triumphant sea, 
Whose rocky shore beats back the envious siege 
Of watery Neptune. 
SHAKESPEARE, Richard II 


THE area of the British Isles is about 120,000 square miles, 
of the British Empire 114 millions, of the Ocean 145 ~ 
millions. Yet the British claim to be rulers of the sea, 
and not without some reason, for more than one-half the 
world’s shipping sails under the British flag and it is 
protected by the most powerful navy the world has ever 
seen. But it is a big task that these little islands have 
set themselves in striving to maintain their position, and 
one which calls for much self-sacrifice on the part_of every 
citizen of the Empire. 

Knowledge, however, is power, and if that mastery is 
to be maintained it will be essential to gain and make 
use of all possible information with regard to our watery 
empire—hence the far greater attention which is now 
paid to the problems of the ocean than in former times. 

Let us first, therefore, study in detail the chief features 
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of the Atlantic, as being the most important of the five 
great oceans. 


Name the remaining four. Compare their sizes with that of the 
Atlantic. Suggest reasons for their being of less importance. 
Measure the breadth of the Atlantic (a) from Bergen to C. Farewell ; 
(b) from C. Clear to Newfoundland; (c) from Gibraltar to 
C. Hatteras; (d) from Sierra Leone to Georgetown (Brit. Guiana) ; 
(e) from Cape Town to Monte Video. 

What is the average breadth? Ifthe Arctic and Antarctic Circles be 
taken as northern and southern boundaries, what is roughly its 
area? Ans: Circa 25,000,000 square miles. 


Though the Atlantic is not the largest ocean, yet it 
receives the drainage of by far the greatest land area, 
owing to the fact that nearly all the world’s great rivers 
flow either directly or indirectly into it, while, except from 
eastern Asia, the Pacific receives only very short streams. 


To what extent is this dependent upon the situation of the chief 
mountain ranges of the world ? 

Name the chief seas connected with the Atlantic. Notice the com- 
paratively small number connected with the Pacific and Indian 
Oceans. What straits connect the Atlantic with the Arctic 
Ocean? How is it connected with the Antarctic? How can 
ships travel from the Atlantic (a) to the Indian Ocean, (b) to the 
Pacific ? 


The question of ocean depths has always interested 
mankind, but it is only during the last half-century that 
reliable soundings have been obtained. These show us 
(see fig. 1) that the ocean deepens at first quite gradually 
in a direction westward from our islands, forming what is 
known as a continental shelf ; at the edge of this shelf its 
depth then increases more rapidly to an average of 1500 
fathoms until America is approached, and a similar con- 
tinental shelf is again reached. Farther south, however, 
this is not the case. Thus at the equator the ocean depth 
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increases much more rapidly to over 3000 fathoms, 
decreases to 1700 in mid-ocean, and then increases again 
to over 3000 before the West Indies are reached. 
Sufficient soundings have been taken to show that this 
is the case throughout the area included between lats. 
50° N. and 40° S., and it is therefore inferred that a long 
ridge runs right along mid-Atlantic, roughly midway 
between the two shores, and with a deeper channel on 
either side. The ridge is known as the Dolphin Ridge 
in the northern and the Challenger Ridge in the southern 
Atlantic. A break has, however, been discovered in this 
ridge in the neighbourhood of the equator. 


From the accompanying map and your atlas note the points at which — 


this ridge reaches the surface to form islands. Notice the chief 
* Deeps’ of the Atlantic ; the northern are apparently the deeper, 
soundings of 3875 fathoms having been obtained there. 


The chief remaining phenomena of the oceans are so — 
dependent upon the ocean winds that it will be necessary 
to understand these thoroughly before proceeding further. 

Near the equator but, as we shall discover later, a little 
north of it, owing to the prevalence of land in the northern 
hemisphere, we find the line of maximum annual tem- 
perature. 


What will the air here tend to do? Why should there be much 
rain and little wind in this part (known as the ‘ Doldrums’) ? 


Air naturally flows in from north and south to take the 
place of the rising column thus formed, and, were the earth 
still, would take the form of constant northerly and 
southerly winds ; but the direction of these winds is greatly 
modified by the rotation of the earth. 


Which parts of the earth’s surface travel most rapidly ?_ which 
least ? 
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If at any place on the earth’s surface the atmosphere 
should travel at the same rate as the surface of the earth 
beneath it, the air would obviously appear quite still and 
no wind would blow. If for any reason the atmosphere 
should at any place move eastward faster than the earth 
there would be a westerly wind. Similarly if the surface 
of the earth should travel eastward faster than the air, 
the latter would be constantly dropping behind, 1.e. 
there would be an easterly wind relatively to the people 
on the earth. 


Compare the observed effect of two trains travelling in the same 
direction but at different rates. What does the slower one appear 
to be doing when watched from the faster ? 


We are now in a position to work out for ourselves 
what effect the rotation of the earth has upon these 
northerly and southerly inrushes of wind to equatorial 
regions. 

How does the equator differ from the regions to the north and 
south as to its rate of travel from west to east ? Will the winds 
flowing into the equatorial belt travel faster or slower than the 
belt toward which they flow? From which direction, therefore, 
will these northerly and southerly winds respectively come ? 

Illustrate these N.E. and S.E. winds by drawing a pencil line from 
top to bottom (i.e. N. to S.) on your exercise book, at the same 
time moving the book from left to right (/.e. W. to E.). What 


direction does the line take? Repeat the experiment, drawing 
the line upward to illustrate conditions in the southern hemisphere. 


From the constancy with which these winds blow, they 
were named by early navigators ‘trade winds’ from a 
word meaning constant (trade originally meant a fixed 
course, or track). They blow with remarkable regularity 
between 30° N. lat. and 25° S., but vary in extent with the 
seasons, their zone being larger in the northern hemisphere 
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from September to March, and in the southern from 
April to August. (See figs, 2, 3, and 4.) 
What happens to the air at the equator and whence does the supply 
of air for these constant winds come ? 
Evidently to restore the equilibrium of the air there 
must be a circulation, and observations of the direction 
of movement of clouds and of volcanic dust show this to 


AOU Nine pa a ENN NS 
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Fig. 2.—DIAGRAM OF WINDS. 


be the case. When the rising column of air at the equator 
has reached the upper regions of the atmosphere, it moves 
back to the north and south from equatorial regions 
until it reaches about 30° N. and S. latitude respectively. 
By this time it has cooled considerably. 


What will be the effect of this cooling (a) on its density, (b) on its 
vertical movement ? What is the result of a downward moving 
column of air (a) on the barometer, (b) on the power of the air 
to hold moisture, and (c) on the weather with respect to clouds 
and rainfall? What type of weather would you suggest as 
fulfilling these conditions ? Why are Madeira and the Canary 
Islands blessed with such perfect weather ? 
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As a matter of fact, as opposed to theory, this region of 
high pressure is rather the centre of an enormous anti- 
cyclone than a continuous belt of high pressure. This is 
especially the case in the northern hemisphere, and more 
especially in the summer months. The investigation of 
this is important, and will explain most of the facts as to 
winds in middle latitudes. 


How does the northern differ from the southern Atlantic in the 
distribution of sea and land? Does sea or land exhibit greater 
changes of temperature ? 


The reason for the existence of a centre as opposed to 
the theory of a belt of high pressure is, then, the presence 
in North America and Asia of two centres of extreme cold 
and resulting high pressure during winter months, and of 
extreme heat and resulting low pressure in summer 
months, and these centres entirely destroy the continuity 
of this belt in that hemisphere. In the south this effect 
is only small, owing to the preponderance of sea over land. 


Will. the winds of these high-pressure regions blow inward or out- 
ward P 


We have already dealt with the winds blowing toward 
the equator: let us now consider those blowing away 
from it. 

What is the rate of rotation of the regions to which they blow as 
compared with that from which they come ? 

What is, then, the effect upon (a) winds from south to north, 
(b) winds from north to south ? 


To repeat our experiment with book and pencil, we must now move 
the paper from right to left. 


These phenomena tend to be produced in all world- 
movements, and have been summarized in what is known 
as Ferrol’s Law, which states that movements in the 
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northern hemisphere tend to deflection to the right hand 
of the direction of motion, and in the southern to the left. 
To the north of the high-pressure area we therefore 
expect to find south-westerly winds in the northern and 
north-westerly in the southern hemispheres, and this is 
usually the case; but as the high-pressure belt is more 
continuous in the south, so is the belt of ‘anti-trades,’ as 
they are called. So constant are they that sailors know 
the zone of 40°-50° S. as ‘ the Roaring Forties,’ or the 
region of the ‘ Brave West Winds.’ 
Account for the prevailing south-westerly winds of Great Britain. 
Which is the easier way to round ‘ the Horn,’ the sailor’s phrase 
when speaking of the voyage round Cape Horn? Why did 


Magellan find it such a hard task to pass through the straits named 
after him P 


To the north of the North Atlantic anti-cyclone is an 
area characterized by the almost constant low pressure 


recorded there. Its centre is close to Iceland, and it is 


certainly connected with the fact that the south-west 


winds coming from warmer latitudes bring a large amount 


of moisture evaporated from the ocean over which they 
have passed. 


Where and when is the fall of temperature on travelling northward 
more extreme—on land or on sea? in summer or in winter ? 


It results that this area is very much larger in winter 
than in summer. The weather of our islands fluctuates 
according to whether they come under the influence of 
this Icelandic cyclone or the North Atlantic anti-cyclone. 
Notice that in either case the prevalent winds will be 
westerly (see figs. 3 and 4). 

Sprinkle the surface of a vessel of water with some light 


powder (e.g. lycopodium, fine sawdust). Blow gently from a 
fixed position over the edge of the vessel. Notice the production 
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of regular currents on the surface of the water. Blow steadily 
-across the middle of the vessel and note the return currents on 
either side. 


Ocean currents, 7.¢. more or less permanent and regular 
movements of the surface water, are produced chiefly by 
the winds above mentioned. Other causes are differences 
in the temperature and salinity (= saltness) of different 
parts of the ocean, but these have not much effect upon 
surface currents. 


Which are the most permanent winds of the Atlantic? 


These naturally produce the chief currents, and as a 
result we find a steady movement of equatorial waters 
from the coast of Africa to that of America, known as 
the Great Equatorial Currents. Between them in the 
Doldrums is a slight counter-current. The South Equa- 
torial Current reaches South America just where it juts 
furthest eastward at Cape San Roque, and by that cape is 
divided into two parts. The southern part flows south- 
ward along the coast, but is met by a cold current from 
the Antarctic. In accordance with Ferrol’s Law it turns 
to the left and a cold current separates it from the 
Argentine coast. Continuing its course to the left, it 
crosses the South Atlantic, reaches South Africa, and flows 
northward as the Benguela Current to the Gulf of Guinea, . 
where it meets once more the equatorial waters, and 
joining the South Equatorial Current completes.a huge 
vortex of slowly circling surface water moving at a rate 
ranging from I to 120 miles per day. Its pace naturally 
varies according to the strength andconstancy of the winds. 
The northern part of this South Equatorial Current and 
the whole of the North Equatorial form a similar vortex in 
the North Atlantic, which, however, is far more complex, 
owing to (a) the greater amount of water, (b) the West 
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Indian Islands and the Gulf of Mexico, and (c) the nearly 
land-locked northern border. 

The pressure exerted by these two great currents on 
entering the Gulf of Mexico causes a return current, 
known as the Gulf Stream, to flow out south of Florida. 
This current has most remarkable characteristics, being 
comparatively swift, warm, and salt, and it flows almost 
like a river in the surrounding ocean, though of course 
it gradually loses these characteristics and is indistinguish- 
able from its surroundings by the time it passes New- 
foundland. It is separated from the coast of America 
by a cold current from the Arctic, which, however, is much 
more marked than that to which we referred in the South 
Atlantic. This cold current exerts considerable influence 
on the climate of North America, especially Labrador, 
and is consequently called the Labrador current. Part 
of the Gulf Stream passes across the Atlantic, and with 
the Northern African Equatorial Current forms a complete 
rotation of the waters of the North Atlantic Ocean, at 
the centre of which is a region called the Sargasso 
Sea, from the large mass of weed (Sargassum) floating in 
its non-drifting waters. 

The bulk of the Gulf Stream, getting ever and ever 
slower till it is no more than a drift, and is so called, passes * 
northward up the Atlantic Ocean past the British Isles 
to Europe. 


Consider the distribution of land and sea in the northern border of 

. the Atlantic; compare it with that of the southern. Account for 

the absence of a strong Arctic drift, and thus also for the northerly 
extension of the Gulf Stream drift. 

How does the Gulf Stream drift, accompanied as it is by prevailing 
south-westerly winds, affect the climates of Great Britain and 
Iceland (a) as regards temperature, (b) as regards moisture ? 

How do you connect the fogs off Newfoundland with the Labrador 
Current and the Gulf Stream respectively ? 
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In which part of the North Atlantic do icebergs travel farthest south ? 
Why ? How does this have to be taken into account in naviga- 
tion ? and at which season of the year? Can you account for 
the fact that icebergs sometimes drift against the direction of the 
Gulf Stream? (Fig. 6). 


West 30 Long. 
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Fig. 6.—IcEBERG Limit, NorTH ATLANTIC. 


Compare carefully with fig. 5 and explain the position of the ice limit. Why does it reach 
so far south on the western border of the ocean, and yet not even reach Britain on the 
eastern side? 


The exact positions of the great wind belts are of course 
liable to variation during the course of the year. 

When is the sun vertical over (a) the equator ? (b) the tropic of 

Cancer? (c) the tropic of Capricorn? Look at figs. 3 and 4 


' and note the position of the Doldrums at the extreme seasons. ° 
To what extent do they vary ? 


It is thus seen that in the Atlantic the position of the 
Doldrums, which we may mark roughly as the ‘ heat 
equator’ or region of maximum heating, though it varies 
during the year, always lies to the north of the equator. 

Study the map and observe the relative position of land and sea 
north and south of the equator respectively. In which does the 
land predominate ? What is the effect of large masses of land 


(a) upon climate generally, (b) upon a hot tropical climate ? 
Why, therefore, do the Doldrums always lie north of the equator ? 


DEPTHS WINDS AND CURRENTS 23 


To similar considerations is due the comparatively 
small variation of the position of the ocean winds except 
near the heat equator. Such variations, however, as do 
occur are sometimes accompanied, especially in these 
tropical regions, by variations in the ocean currents 
themselves. One of the most noteworthy incidents of 
this is to be found in the Pacific Ocean, to a study of which 
we shall now turn. 


Study a map of the Pacific Ocean. Name the continents which 
border on this ocean. Compare it with the Atlantic Ocean as 
regards: 

(1) the greatest length N. and $; 
(2) the average width E. and W; 
(3) area ; 

(4) the number of islands. 

What effect has the position of the American mountains on the 
area of the land draining into the Pacific and that draining into 
the Atlantic P 

Name the largest Asiatic rivers draining into the Pacific. 

Study carefully the coast-line of Eastern Asia. What do you 
notice as regards the number of seas? How are they separated 
from the open ocean? Name the largest of these seas. What 
is the nature of the islands separating these seas from the open 
ocean ? 


From the above map-study we observe that the Pacific 
Ocean forms by far the largest stretch of water on the 
face of the earth. Not one large river flows into the open 
ocean, which is bounded on three sides by mountains and 
rocky mountainous islands, the water of the large East 
Asian rivers flowing into the narrow seas, which are cut 
off from the main ocean by festoons of islands. Thus, 
although the Pacific is nearly twice the area of the Atlantic, 
it drains but little more than a quarter of the area of 
land drained by the latter. 

A comparison of the oceans in fig. r shows that the 
average depth of the Pacific is greater than that of the 
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Atlantic and that it also contains the deepest waters as 
yet fathomed. The greater part of the ocean consists of 
an enormous basin, in which most of the water has a 
depth of over 2500 fathoms. The basin stretches to the 
shores of the mainland, or to the islands near the main- 
land, except in the region of South America, where on a 
ridge known as the Enterprise or Easter Divide the water 
has a depth of less than 1000 fathoms. Nearer the land 
the sea deepens again, only a very narrow continental 
shelf separating the deep water from the land. 

In some parts of the basin the bed rises very steeply, 
giving rise to mountainous islands or low-lying coral reefs ; 
in others the depth increases rapidly, forming depressions 
called according to their shape either troughs or basins. 

Find on the map the chief, namely the largest and the deepest, 
depressions. 


What do you notice in each case as to the position of the nearest 
islands ? 


The greatest ocean depth yet measured is 5269 fathoms 
in the Nero Deep, near the Ladrone Islands. 


Compare this with the height of Mount Everest, 29,002 feet, the 
highest mountain in the world. 


It is because the majority of the islands of the Pacific 
are volcanic that their coasts fall away very rapidly below 
the sea, so much so in some cases that soundings of over 
2000 fathoms have been taken between two islands quite 
close to one another. 

They fall into certain well-defined divisions. 

(1) The chain of islands fringing the eastern coast of 
Asia. 

(2) The Malay Archipelago. 

(3) Australia, New Guinea, Tasmania, and New Zealand. 
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(4) The numerous groups of small islands to the east 
and north-east of Australia. 

Find the three groups of small islands on the map, e.g. Micronesia 
(small islands), Melanesia (black islands), Polynesia (many 
islands). Name some of the smaller groups composing these. 

How does the American side of the Pacific compare with the Asiatic 
(a) as regards depth, (b) as regards the number of islands ? 


Name some of the islands and groups of islands off the American 
coast. 


Look at figs. 3 and 4, and, ignoring for the moment local variations 
of wind near the continental margins of the oceans, compare the 
great ocean winds of the Pacific with those of the Atlantic. 
What do you observe P 

As the currents of the ocean are so dependent on the 
prevailing ocean winds, we are not surprised, on comparing 
the circulation of the waters of the two oceans, that amarked 
similarity again prevails (see fig. 5). As in the Atlantic, 
the waters move in two opposed circular movements, north 
and south of the equator respectively. Thus are produced 
travelling toward Asia two equatorial currents, the 
southern of which provides the East Australian Current. 
The northern, on the other hand, pursues a course very 
similar to the Gulf Stream, passing between the islands 
of Japan and the mainland. This warm current, known 
as the Kuro Siwo, or Black Current, because of its deep 
blue colour, is similar in most respects to the Gulf Stream 
and one branch of it travels west to the American coast, 
where it turns south to complete the northern circuit. 


Note the compensating counter-current between the north and 
South Equatorial Currents. 


Along the coasts of Mexico and Central America flows 
a current the direction of which varies with the season. 
During the northern winter its course is south-east, 
whilst during the remainder of the year it is reversed. 
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Compare fig. 1 with figs, 4 and 5, and show how this is at least parti- 
ally due to a change in the prevailing winds, 


As in the Atlantic Ocean, a flow of cold water from 
_ polar regions takes place mainly on the west in the north 
and on the east in the south. Thus, Northern Asia is 
subject to a cooling influence similar to that of the 
Labrador Current of the North Atlantic, and the Peruvian 
or Humboldt Current has a marked effect on the climate 
of the west coast of South America. 


In studying the climates of Asia and South America, note the in- 
fluence of these cold currents upon the isotherms, especially in 
winter (see fig. 14, Asia, and fig. 19, America). 

Account for the fogs of the north-west and south-east margins of 
the ocean. 

Having regard to what you have learned as to rotation of air and 
water in the northern and southern hemispheres respectively, 
suggest an explanation of why the main cold currents from polar 
regions come into the oceans on the west side in the northern 
hemisphere and on the east in the southern. On which side in 
each hemisphere do the warmer waters drift back to the polar 
regions P 
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Fig. 7.—Map oF THE ROUTE TAKEN BY COLUMBUS. 


EXERCISES AND QUESTIONS 


(I) Study carefully figs. 3, 4, and 7 and explain, firstly, why America 
remained so long undiscovered by Furopeans; then discuss the 
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reason for the route taken by Columbus, both on his outward and 
return journeys. Could he have improved upon it ? 

(2) Roughly trace the map showing the currents in (a) the Atlantic, 
or (b) the Pacific Ocean, mark on this the direction of the per- 
manent winds, and show how far the direction of the winds and 
currents agree with one another. 

(3) Make an elevation of Atlantic depths (fig. 1) (a) from Washington 
to Lisbon, (b) along the tropic of Capricorn, and compare these 
with elevations of Pacific depths along latitude 40° N. and along 
the equator. 

Use a horizontal scale three or four times that of the map, and a 
vertical scale I inch=3000 fathoms. Determine approximately 
the exaggeration of the vertical scale. Note that this graph must 
be constructed from above downwards, the horizontal or sea-level 
line being along the top of the diagram. 


CHAPTER II 


THE STRUCTURE OF NORTH AMERICA 


REVISION MAP STUDY 


What is the shape of North America ? What is its extreme northern 
latitude ? What is the latitude of the southern boundary of 
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Fig. 8.—TimE Zones, UNITED STATES AND SOUTHERN CANADA. 


Why is Eastern time five hours earlier than Greenwich mean time? To what longitude 

* does it correspond? Each of the other zones is an hour earlier or later than the neigh- 
bouring zones. What is the time at San Francisco when it is midnight at New York? 
The irregularity of the boundary lines between the zones is due to railway and State 
consideratious. Account for the influence of railways in determining the boundaries. 
To which of these belts is the name ‘ Prairie time’ sometimes given? 


Mexico? What is the length of the whole continent of America 

(N. and S.)? How does it compare with the length (N. to S.) of 

Africa and the breadth (W. to E.).of Asia ? What is the greatest 

breadth (due E. and W.) of North America? In what latitude 

does it lie? How does it compare in position and extent with 
28 
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the greatest breadth of the Old World ? Why is this comparison 
of great economic importance? In answering this, consider 
which regions of the world have the most suitable climate for 
man. What is the position of the equator relative (a) to the 
two parts of the American continent, (b) to the bulk of South 
America, (c) to the bulk of Eurasia, (d) to Africa? What 
are, respectively, the extreme eastern and western longitudes of 
North America? What range of time does the difference repre- 
sent (see fig. 8) P What is the difference of time between New 
York and London? Name the chief mountain ranges of North 
America; how do they lie relatively (a) to the coast, (b) to one 
another ? Name the chief rivers flowing to each ocean or sea. 
Where does each great river have its source ? 


We thus see that the North American continent consists 
roughly of three distinct regions; firstly a western 
cordillera—a high mountain region of vast extent, running 
the whole length of the continent from north to south 
and in places some 1000 miles wide ; secondly an eastern 
mountain region of much more moderate elevation, 
including the plateau of Greenland and Labrador, the 
Laurentian (St Lawrence) Highland of Eastern Canada, 
and the Appalachian Mountains and Alleghanies of the 
United States ; thirdly, a vast plain, or series of plains, 
between these more or less coastal uplands, extending, 
as do the mountains on either side, the whole length of 
the continent from the Arctic Ocean to the Gulf of 
Mexico. 


Look at the contour map and observe the positions of these three 
regions. Observe the comparatively narrow strip connecting 
the northern and Canadian section of the plain with the United 
States section. 


Thus it is seen that in this region the divide between 
the Canadian river system flowing north and east and 
that of the States flowing south is less than 1000 feet 
high. Asa matter of fact it is less than 800 feet. 
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Fig. 9.—Contour Map oF NortH AMERICA. MOUTH OF THE 
ST LAWRENCE INSET. 
Observe the position of the 1oo-fathom line all round the coast, especially in the mouth ot 
the St Lawrence and round Newfoundland. Why is its position in the former instance 


of such importance to navigation? In the latter case how does its position affect the 
fishing industry of the island? 


Name the two great rivers on each side of this divide region. Into 
which river basin and sea does each flow? What sort of a 
profile or regimen would you expect each to have? Notice, too, 
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on a large scale map that the north-flowing river forms the 
large Lake Winnipeg. Observe also the marked difference in 
character between the eastern uplands and the western Cordilleras. 


This difference in structure is accompanied by corre- 
sponding differences in origin and geological history. 
The Laurentian plateau, the Appalachians, and Alleghanies 
are alike in being some of the most ancient and at the 
same time most denuded highlands of North America. 
In this way they resemble the ancient block mountains 
of Europe. The analogy with the European mountains, | 
however, can be carried further. 

What do you recall as to the position of the European coalfields 


relative to the Cevennes, the Ardennes, the slate mountains of the 
Rhine, the ore mountains, etc. ? 


So also round these more ancient eastern mountains 
of the North American continent are situated the main 
coalfields, as well as the oilfields of the continent (see figs. 
g and Io). 

Again, the Laurentian highlands, the most northern 
on the Atlantic border, resemble the Scandinavian heights 
of Europe—also on the Atlantic border—in having 
maintained to a considerable extent their present forma: 
tion since very early geological periods. In each case 
this is owing partly to long periods of complete glaciation 
(see fig. 14). 

Nor does the analogy between America and Eurasia 
end here, for though the great American plain runs north 
and south instead of east and west, the vast mountain 
mass of the Rockies forming its western border instead 
of a southern border as in the great Asiatic plateau, each 
continent is possessed of a warm mediterranean sea which 
has foundered and provided itself with a margin of folded 
mountains. In the case of the Gulf of Mexico and the 
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Caribbean Sea, however, these mountains appear now 
merely as a ring of islands on its eastern and northern 
borders. Compare with this the origin of the Balearic 
Islands. 
Which are the folded mountains that were formed along with the 
foundering of the Mediterranean basin in Europe? Howdo they 
lie relatively to the sea P 
Compare the great plains of Europe with those of North America. 
Which European plain stretches from an inland sea in the south to 
Arctic regions? In which direction does the main drainage flow ? 
_ Compare also the regions of inland drainage of Eastern Europe and 
of Asia with the Great Basin—the area of inland drainage in 
the Rocky Mountains (Utah Salt Lake). In what respects does 
its position differ greatly from that of the Caspian ? 


Finally, the great Cordillera with its different ranges is 
geologically the most recent of all the uplands of the 
continent, there being in some regions a depth of some 
50,000 feet of stratified rock. 


Explain how this fact gives unmistakable evidence of the youth of 
these mountain ranges. 


On the other hand there has been much volcanic 
activity, especially on the Pacific border, though both 
coasts give evidence of repeated rise and fall. Sub- 
mergence of the whole of the coast-line is plainly shown in 
the extent of the continental shelf shown in fig. 9, the 
outline of which on the Atlantic coast roughly corre- 
sponds to a 100-fathom contour with a steep slope on the 
seaward side to a depth of 2000 fathoms or more. Sound- 
ings on this coast have shown that at the mouths of all 
the large rivers on the east coast deep channels in the floor 
of this continental shelf pass right out to its very edge. 
In the case of the Hudson this submerged river valley 
has been traced over 100 miles seaward to the edge of the 
continental shelf, while the valley of the St. Lawrence has 
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been similarly found to pass some 200 miles to the east 
of Nova Scotia (fig. 9 inset). 


In what respects are these facts of great commercial importance ? 
Consider this question especially with regard to the Hudson 
River, Susquehanna, and St. Lawrence. Name in each case a 
city that has grown up on the estuary thus formed. On a larger 
scale map observe the different effect of the drowning of the coastal 
plain on the low eastern and steep western slopes respectively. 
On which coast has the greater number of islands (close to the 
shore) been formed by submergence ? 


EXERCISES AND QUESTIONS 


Construct a profile (regimen) for each of the rivers given in the 
following table. Determine vertical and horizontal scales to 
suit a page of your exercise book and state approximately the 
extent of exaggeration of the vertical scale. 
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| | from : - | | 
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(1) Draw these profiles on the same diagram using a horizontal scale 
of 1 inch—1000 miles and a vertical scale of 1 inch=2500 ft. 
What is roughly the exaggeration of the vertical scale ? Compare 
the rivers together and explain by reference to the map the 
differences thus shown between them. Which has the most 
even course ? Which the least ? Note the position of Niagara 
Falls on the profile of the St Lawrence. What is the average 
rate of fall between Erie and Ontario ? To which of these rivers 
are the Rhone, the Volga, and the Rhine respectively similar ? 

(2) Draw an elevation E. and W. through Canada and the United 
States respectively. For the horizontal scale double that of 
the map and for the vertical scale take 1 inch=2000 ft. What 
is the approximate exaggeration of the vertical scale? 

(3) Compare with the contour map the railway maps, figs. 9 and 4o 
on pp. 30 and 77. Note how the difficulties of crossing the 
Rockies have been overcome in each case. 

(4) Draw a large scale sketch map of the Western Cordilleras copy- 
ing in from an atlas the position of the following chief groups. 
The Chilcat Mountains (St. Elias Alps), Cascade Mountains, 
Coast ranges: Sierra Nevada, the Wasatch Mountains, the Sierra 
Madre. The Gold and Cariboo Mountains, and the Selkirk and 
Purcell ranges. Mark on the same map the Mexican, Colorado, 
and Columbia plateaux and the Great Basin, also Mount Rainier 
(15,500 ft.), Mount Shasta (14,350 ft.). Note also Mount Dawson 
(over 11,000 ft.) on the Selkirks. 

(5) Inasmall sketch map show the relative position of the following 
mountain groups, the Cordilleras, the Black Hills, the Ouachita, 
the Ozark, the Appalachians, and Alleghanies, the Laurentian 
Plateau. 

The outlines for sketch maps should be traced from the atlas on 
the book. 


CHAP THixe tir 


THE GEOLOGY OF NORTH AMERICA 


THE geological history of the North American continent 
has been so varied and the resulting structures so com- 
plicated that to give anything approaching to an adequate 
account of it would involve us in a very detailed study 
of geology. It must, therefore, suffice to deal only with 
such main features in the past history of the continent 
as influence its present suitability or adaptability as a 
home for man. 

We have already referred to the Laurentian Highlands 
and the Appalachians as being some of the most ancient 
mountain blocks of the continent, and to a certain extent 
testimony to this fact is afforded by a study of a map 
of the district. (Fig, 11.) 

In what direction do the main valleys run? Name from the map 

_ the chief rivers draining this region. In what direction do the 
Delaware, Susquehanna, and Potomac each flow relatively to 
the chief valleys ? 

We thus see that each of these rivers has formed what 
is known as a water-gap through the mountain_ridges. 
(Fig. 12.) 

What does this suggest as to the original land level between the 
ridges P 

Geological investigation, moreover, has shown that 
these top ridges are all that is left of an originally almost 
level plain, itself the result of a long period of erosion 
and denudation. Such eroded plains, because of their 
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1 less denuded ridges or mounds of more re- 
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caused an eastward drainage of its waters, so slow indeed 
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as to allow the rivers draining it to cut down through 
the resistant ridges. The tributaries of the three rivers 
have, moreover, cut away into the less resistant rocks 


Fig. 11.—THE ALLEGHANY MOUNTAINS. 


Name all the east flowing rivers. Which of them have cut water-gaps? A glance at fig. 40 
will show that these water-gaps have been of great importance in railway development. 


between, and have thus carved out a series of alternating 
valleys and hills parallel to one another, but at right 
angles to the main rivers. 


This may be readily illustrated by a rough model in plasticine or 
in modelling clay. 
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Between these ancient eastern mountains with their 
long history of erosion and denudation, and the vast, but 
much more recent Cordilleras lies the great American 
plain with a comparatively uneventful geological record. 
Most of the strata are horizontal and evenly disposed one 
upon the other, and give evidence of having been formed 
largely on the floor of a shallow sea. The most valuable 


Fig. 12.—DELAWARE WATER-GAP. 


Note its position on the Map (fig. 11). 


strata are, of course, the coal measures, which are found 
in great abundance in a broad band stretching from the 
eastern mountains to the Cordilleras. Though coal has 
not been worked, or found in workable seams over the 
whole plain, it would seem that at various periods the 
entire surface has been occupied by those marshy growths 
essential for the production of coal. 


How does this agree with the suggestion that the vast central sea 
was a shallow one? How does the formation of coal measures 
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usually suggest repeated sinking and upheaval? What has 
become of the coal measures that originally lay on the eastern 
mountains ? Why is the coal more easily mined near the edges 
and foot of these hills than further away in the plains? Give 
an instance of similar conditions in Britain, or in continental 
Europe. (See figs. 38 and 39.) 


Whilst most of the coal is the ordinary bituminous 
variety, there are some extensive beds of anthracite, 
especially.in Pennsylvania, and in many districts quantities 
of lignite are found, some of comparatively recent tertiary 
formation. 


Recall the differences between these kinds of coal. Find the towns 
of ‘Wilkes, Barre and Scranton, important mining centres for 
anthracite in Pennsylvania. 


In no part of the world are there to be found more 
varied supplies of fuel than in North America, for besides 
these well distributed coalfields the same Pennsylvanian 
region contains the richest oilfields in the world. 


Why should these be in the same districts as the coalfields ?_ Re- 
member that petroleum contains the same chemical elements 
as coal. Which are these P 


In some places the oil is at such a pressure in the shale 
containing it that, like water in an artesian well, it rushes 
up through the boring made down to it. In other regions 
it requires to be pumped up. 


Show by a diagram how this may be due to a reason similar to that 
which governs the working of an artesian well (provided that 
the oil-bearing shale lies between strata that are impervious 
to it). 

In some cases, however, it is due to the great pressure 
generated in the oil beds by the large quantities of natural 
gas given off by the shale. This natural gas, which 
resembles marsh gas, in that it is produced by the decay 
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of animal and vegetable remains in marshes is some- 
times collected and made use of for heating, and lighting, 
and for industrial purposes. 

Other oil yielding regions are Colorado, Wyoming, 
Ontario, and California. 


Note on the map (fig. 39) the position of Buffalo, one of the many 
cities where the houses 
are illuminated by natural 
gas; also the positions 
of Bradford and Oil City 
in Pennsylvania, of Olean 
in New York, Petrolia 
in Ontario. All these 
are great oil centres. 

Estimate the length of pipe 
used, respectively, to 
carry oil from Bradford 

(a) to the Atlantic, (b) to 
the St Lawrence Lakes. 


Canada, too, is swell 
supplied with fuel. It 
has several coalfields ; 
Fig. ceili OIL the richest is found in 
This is absolutely diagrammatic as the oil does Nova Scotia and C. 

not lie in pockets but runs in cracks and Breton Is., a northern 
A and Bevoil vel P, G, H, overlying strata. and most important con- 
C isa boring that happens to tapacollection of gas. tinuation of the coalfields 
PE ne sna of the Eastern United 
States. The North-Western territories possess very large, 
though much broken and uneven, deposits, corresponding 
to those in the western States. The vast coalfields under- 
lying the western plains are as yet comparatively un- 
developed, but in the extreme west in British Columbia, 
very rich deposits of coal of all kinds are worked, 
both on the mainland and on the various islands. 
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Nothing has so aided the rapid development of the 
United States, or promises so well for the future develop- 
ment of Canada as the fact that throughout North America 
rich iron deposits are closely associated with the great 
coalfields. The richest of all iron ores—magnetite— 
occurs most abundantly in the Appalachian region, also 
on the southern shores of Lake Superior, in Eastern Canada 
and in Texas. Black band ore is found in immediate 
association with coal in Pennsylvania. 

Why is the black band ore, though not so rich in iron as magnetite, 
comparatively easy to smelt’? In which coalfield of Britain is 
this ore mined and smelted ? 

Study figs. 37 and 38, and note the position of these coalfields and 
iron deposits. 

The red iron ore known as hematite, is found in the 
Lake Superior region, namely in Michigan, Minnesota, and 
Wisconsin, as also in the Ozark Hills. 


In which iron district of Britain is hematite mined ? 


In another respect the great coal and iron regions of the 
Alleghanies are placed at a great advantage—namely, 
that in the same region there are found ample supplies of 
limestone. 


Explain this. 


On the other hand, the nearness of the Michigan and 
Wisconsin deposits to the great lakes to a certain extent 
compensates for the absence in those regions of both fuel 
and limestone. 

Explain how this is so. Note the position of Duluth, Superior, and 
Marquette, the chief ports in the iron ore trade. 

The ore deposits of Ontario are not as yet by any means 
worked to their fullest extent, even though oil fuel is at 
hand and coal can be imported across the lake. 
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The great mining district of Michigan is by no means 
dependent solely on its production of iron ore, for there 
are also present large quantities of copper, consisting in 
this instance of native metal. The continuation of the 
Laurentian Highlands in Ontario also contains excellent 
supplies of copper. 


What is meant by a native metal as distinguished from a metal ore ? 


A glance at figs. 37, 38, 39, 42, 61 and 62 will show 
that North America is very rich in all metals and minerals, 
and that they are very widely distributed. 


Compare the situations of the chief deposits with the contour map. 
How do they lie relatively to the mountain regions ? 


Most of the other metals are found in veins either in 
very ancient igneous rocks, or in early sedimentary rocks 
which have undergone great changes. Such rocks are 
called metamorphic, thus marble is a metamorphic rock 
of similar chemical composition to chalk and limestone. 
Similarly, anthracite may be regarded as a metamorphosed 
form of coal, just as hematite is of iron ore. The veins 
of metals and ores have mostly been formed by deposition 
from solutions of metals which have trickled through 
faults and cracks formed in the rocks by movements of 
the crust of the earth. 


How might this method of formation explain the occurrence of 
metallic minerals mostly in mountainous regions ? 


Gold, besides its occurrence in veins, is also found in 
alluvial deposits formed by the degradation of quartz- 
bearing rock containing veins of gold. The gold is so 
much heavier than the quartz that it tends to collect in 
situations from which the running water carries away 
the lighter sand, or quartz. This alluvial gold is known 
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to the miners as placer gold, as distinguished from reef 


gold. 


Study maps 9, 42 and 61, and note the chief gold regions in North 
America. How do they lie relatively to the mountain systems ? 
Why should the Alaskan gold region be named after the river 
Yukon? What would 
you conclude as to the 
character of the gold 
in that region ? 


Many other valuable 
minerals are mined or , 
uarried in various parts ye | 


— 


— 


of the continent, notably 
mica—especially in New 
Hampshire and Ottawa, 
—also apatite, consist- 
ing of phosphates, and 
asbestos, the last especi- 
ally in Quebec. 

For what are mica and 
asbestos, which have 
similar | composition, Fig. 14.—GLACIATED REGION OF 
respectively used? NortTH AMERICA. 
Apatite is used in 


making manures and 
fertilizers. 


The shaded portions represent the extent of 
glaciation in North America. 


Good building stone of various kinds, also marble, are 
very widely distributed, the latter especially in Georgia 
and Vermont. 

As a last, but by no means least important aspect of 
the geological history of the continent, bearing upon its 
present geographical condition, we might deal with the 
question of soil and its effects upon agriculture; but 
this can be best discussed in connection with the separate 
agricultural and pastoral regions. 
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Recall any soil especially suited to pasturage or agriculture. 


There is, however, one other important geological factor 
that has greatly influenced the character of the soil, as 
well as the actual formation of the land, namely, the effect 
of the Ice Age, when the whole of the northern part of the 
continent, especially on the eastern side, was covered 
with ice. To the effect of this prolonged period of 
glaciation, which followed the tertiary geological age, we 


Fig. 15.—HiLt~ts ForMED By ANCIENT MORAINES. 


The fine rock waste deposited in these regions affords excellent soil for agriculture. 


have already referred in explanation of the vast number 
of lakes of Canada and of the St Lawrence basin. 


In what country of Europe are the lakes believed to be, partly at 
least, of glacial origin ? Howcan a glacier help in forming a lake ? 
What part is played in such formation by the terminal moraines ? 


Glaciation may have absolutely opposite effects upon 
the future agricultural possibilities of a district. For 
though advancing glaciers sweep the rocks bare of subsoil, 
they may as they retreat and melt away, leave an immense 
depth of finely divided soil which will prove of great value 


ee 
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to the farmer in later ages. This finely divided soil may 
_ in some cases be washed away by the river, which results 
from the melting ice, and may leave behind a surface of 
bare rock or gravel, valueless to the farmer. 

Discuss how far (a) the slope of the land, and (b) the rate of melting 


of the glacier, determines which of these two results shall be 
brought about. 


Fig. 16.—GLAcIATED Rock. 


Note how in this case the rock has been scratched quite bare of all soil. 
Contrast with fig. 15. 


CHAPTER A 


NORTH AMERICA CLIMATE 


In many respects there is no continent, or large stretch 
of inhabited territory in the world, which affords us a 


; 


NUMBERS DENOTE 
FAHRENHEIT DEGREES 


Fig. 17,—ANNUAL ISOTHERMS. (SEA-LEVEL.) 


To what extent do these isotherms show the influence of latitude upon climate? Which of 
the tendencies of the curves are due to the influences of land and ocean respectively ? 
Note how the rapid cooling of the northern land regions in winter and the rapid heating 
of the southern land regions in summer cause the northern annual isotherms to bend 


southward and the southern annual isotherms to bend northward over the land (cf. figs. 4 
18 and 19), i 


better opportunity of observing the general factors 
governing climate, than does North America, stretching 


7 
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as it does from tropical to arctic regions, with a long 
western as well as eastern oceanic coast, and with a con- 
tinuous range of lofty mountains parallel to one of these 
coasts. Our study is facilitated by the fact that the bulk 
of the continent is under the management and control of 


F = Fahrenheit 
C.= Centigrade 


= {SCALE 
0 100 200 
a 


Fig. 18.—SUMMER IsOTHERMS. (SEA-LEVEL.) 


In what way does the direction of these isotherms indicate that the Rocky Mountains form a 
climatic barrier? What would be the result to the isotherms if the moderating effects of 
the Pacific winds were not thus cut off? Compare the rainfall maps 20, 21, and 22, and 
suggest what differences in the climate of the States of Central Canada would arise if the 
Western Cordilleras were not there. 


governments, which encourage the determination and 
tabulation of all the necessary scientific data. 


What are the main factors determining climate? What are the 
influences respectively of (a) latitude, (b) altitude, (c) proximity 
of the ocean, (d) prevailing winds? Recall as illustrations, the 
climates of different places in Europe, e.g. London, Edinburgh, 
Berlin, Moscow, Lisbon, Rome, the Alps, the west coast of 
Scotland, the east coast of England. 
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Study carefully the accompanying maps of North America, figs. 17, 
18, and 19. Whatis the difference between the average annual tem- 
peratures of the extreme north and south of North America? What 
is the difference in the summer and in the winter temperatures P 
To what range of latitude do these differences correspond? In 
which season is the difference greatest ? 


Thus, while we note a marked fall in temperature in 


F.5 Fahrenheit \, eS f ee 
E> eC 
C.= Centigrade ea See : 
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Fig. 19.—WINTER ISOTHERMS. (SEA-LEVEL.) 
Why is the difference between the northern and southern extreme isotherms greater i 
winter than in summer? C/ fig. 18. Consider the effects (1) of comparative breadth, 
(2) duration of sunlight, (3) of the freezing of the Arctic Ocean. 
accordance with the change in latitude, we find the fall 
far greater in winter than in summer. This fact, which 
we shall discuss more fully in dealing with Canada, admits 
of simple explanation but is of the utmost importance. 
In the meantime it is, however, interesting to compare 
North America and Europe in this respect. In Europe 
we find a range of 50° F. in winter between the warmest 
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and the coldest isotherm, and a range of 30° in summer, 

the greatest difference of latitude being some 35°. Thus 

we see an indication of the fact that the winters of northern 
Europe are much milder than those of North America. 

Can you suggest reasons for this difference, depending upon (a) 

the accessibility of the northern coasts of each continent to the 

warmer drift currents of the Atlantic or Pacific Oceans, (b) the 


direction of the prevailing winds relative to the lie of the land 
and of the mountain ranges ? 


A further study of the isotherm maps also shows which 
parts of the country have a continental and which an 
oceanic climate. 

In which map do the isotherms bend southward over the land ? 
in which northward ? How do you explain these facts? Com- 
pare the January and July temperatures of Winnipeg and Ottawa 
with those of San Francisco and Vancouver. 

This difference between the oceanic and continental 
climate is, however, subject to variation owing to the 
build of the country. The tendency of mountains to 
form a climatic barrier, as regards not only rainfall but 
also temperature, is shown very clearly by the suddenness 
of the bend of the isotherms on the western side of ihe 
continent. Again, the central plain, protected on either 
side from the moderating winds of the distant ocean, 
has a far more extreme climate than the inland regions 
of the narrower country of Mexico. 


Observe the similar influence of the Hudson Bay and the great 
lakes upon the climate of Canada. 


The fact that the great central plain has no mountain 
barrier either to the south or to the north adds to the 
extreme nature of its climate. On the one hand it leaves 
the great northern plains of Canada open to warming 
influences from the south when the sun’s summer heat 

Db? 
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over the central and southern plains is at its maximum ; 
on the other hand, it allows a cold current to flow from 
the Arctic regions on to the southern plains when, with 
the change of the seasons, a barometric minimum tends 
to be established further to the south. 

How do the isotherms indicate these facts ? 

We shall have reason later to refer to these considera- 
tions in discussing in detail the climate of the different 
regions and their influences upon agriculture. It may 
suffice for the present to indicate the importance of the 
point by a simple comparison. Wheat can be grown at 
_ Fort Simpson in Canada in latitude 62° whilst it cannot 

be grown in the North of Scotland. On the other hand 
while no frost is ever experienced in the Huertas of 
Spain, the orange crops of Florida are sometimes severely 
injured by it. 

Compare the latitudes of Fort Simpson with Aberdeen and John 
o’ Groats and Key West with Gibraltar.! 

With regard to the regions of oceanic climate, we find 

a marked difference between the east and west coasts. 
Recall the general tendency of the isotherms of Europe. How 


does the difference between summer and winter temperature vary 
as we pass eastward through Europe ? 


Though in the case of Europe this difference is partly 


due to its having no sea on its eastern boundary, we still 
find a similar tendency in North America. : 


Compare the summer and winter temperatures of San Francisco 
with those of New York. (See figs. 18 and 19.) 


The former, though much further south, is cooler in 


‘If only wheat can be grown sufficiently far north to profit by the 
greater length of the day and consequent increased isolation of higher 
latitudes, it is thereby more readily ripened. 

Why is this most possible in a continental climate ? 


s 
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summer with a difference of scarcely more than 10° 
between its average January and July temperatures, 
while the latter is some 15°-18° hotter in summer and 
over 20° colder in winter. It is evident that the ocean 
on the east coast in these latitudes has not so moderating 
an influence as on the west coast. 
What is the general tendency of the prevailing winds in these 
latitudes ? How does this explain the fact that in northern 


temperate regions the west coast of a continent has a more 
moderate climate than the east ? 


That the temperature of the sea, through the medium 
of the wind blowing from it to the land, does influence 
the climate of a district even when it is a wind of less 
frequency than the prevailing wind of the district, is 
instanced by the effect of the cold current on the coast 
of Labrador. 


Note this in the direction of the- 4° F. winter isotherm in fig. 19 
and of the 50° F. isotherm in fig. 18. 


It is, however, in the distribution of rainfall that the 
ocean and winds have their most widely distributed 
influence upon climate. 

Study first of all the map showing the annual rainfall of North 
America (fig. 20). In temperate regions, which coast has the 
greatest rainfall? Which coast in sub-tropical and tropical 
regions has the greatest ? How is this connected with what you 
have learned as to the great winds of these regions? (Compare 
with figs. 3 and 4.) 

We thus account for the regions of greatest rainfall, 
and a comparison of the summer and winter rainfall 
maps will show in which seasons most of it falls. 


In what season is it greater on the south-east coast ? What is the 
position of the trade winds in the summer? Note that in the 
same season the rainy belt of the west coast moves northward ? 
How is that dependent upon the same cause? (Cf. figs. 3 and 4.) 
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It will be seen from these maps that while the various 
sections of the Rocky Mountains form a most effective 
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Fig. 20.—ANNUAL RAINFALL. 


Compare with figs. 3, 4 and 9, and explain the regions of maximum and minimum 
rainfall respectively. 


shelter and climatic barrier to the rainfall of the west 
coasts, the eastern ranges do. not provide anything like 
so effective a barrier to the summer rains from the 
east. 
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_ How might this be attributed to differences in the character of the 
eastern and western mountain groups particularly P Compare 
them as to extent and average height. 


There is, however, another very important considera- 


IRF 
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Fig. 21.—JULY RAINFALL. 

Compare with fig. 3 and explain the region of small rainfall on the west coast. Compare 
with also fig. 22 and note that the central plains have summer rains. Explain this by 
considering the establishment of a barometric minimum over the plains in summer. 

tion which greatly affects this seasonal distribution of 

rain over the continent. 


What is the position of the Tropic of Cancer relative to the great 
plains of North America ? 


Thus during the northern summer the sun shines at 
a very high elevation over the vast plain of the Mississippi 
basin and tends to create each day in that region a strong 
barometric minimum, and air is drawn in from all regions 
around. That from the west has been deprived of most 
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of its moisture in its passage across the Rockies, whilst 
that from the south and east brings in the little rain that 
falls in the summer in this region. 


Compare the rainfall maps and show that most of the rainfall of this 
region is in the summer. 

Also recall the reason why a centre of low barometric pressure 
causes rain. 


The wind which as a consequence of this is drawn from 


JANUARY 
RAINFALL 
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Fig. 22.—JANUARY RAINFALL. 


Compare with fig 21 and note which regions have winter rains. What is the effect of the 
Western Cordilleras on the distribution of the winter rains? 


the valleys of the great western mountain ranges is, like 
the Fohn wind of Switzerland, a falling wind and is known 
as the Chinook. 

Recall the causes and the character of the Fohn. What changes 


take place in a wind as it rises over a mountain chain (a) in 
temperature, (b) in humidity ? How does it alter in temperature 
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in falling down the other slope? What effect has this change 
on its power to absorb moisture ? 


Hence the Chinook is an extremely drying wind, and 
its effect in drying the grass, together with the con- 
tinued absence of rain through the winter (see fig. 22) 
make it possible even in parts of Canada for the hay to 
be left standing so that 
cattle can graze out of 
doors all the winter 
through. 

Another result of the 
great summer heating 
of the central plains is 
that the eastern portion 
of the continent is liable 
to a succession of cy- 
clonic storms which are 
often sufficiently violent 
to be accompanied by | 
lightning and thunder. Fig: 23.—SToRM TRACKS IN U.S.A. 
The moist air drawn Showing the directions most frequently travelled 
in from the Gulf of  eygagies 
Mexico and the Atlantic is an essential factor, for further 
to the west, in the plateaux region, where the air 
drawn in to the areas of low-pressure is dry, such storms 
are rare. : 

We have had occasion in dealing with the weather of 
our own country to refer to the work of our meteoro- 
logical office. 


ee es 
~S 


How is the daily condition of the weather over the British Isles dis- 
covered and recorded? What are isobars? What condition of 
the isobars is known as a cyclone? What condition as an anti- 
cyclone? How is the wind discovered to blow in each case? 
(See Home of Man, British Isles.) 
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For the sake of revision, draw two typical weather 


charts showing a cyclone and anti-cyclone respectively 
(see fig. 24). 

Where is the region of low-pressure in a cyclone? How must 
the wind blow re- 
lative to the regions 
of high- and low- 
pressure respec- 
tively? Which part 
of the States in fig. 
24 is under the in- 
fluence of a cyclone 
and which of an 
anti-cyclone P 


It is an absolutely 
constant united ob- 
servation that in the 
cyclones the wind, 


instead of blowing 


How many cyclonic and anti-cyclonic areas respectively. : 
are shown? What is the nature of the wether A into the central re- 


New York? 


Fig. 24.—CYCLONE AND ANTI-CYCLONE. 


gion of low-pressure 
from without by the most direct route, i.e. radially 
and at right angles to the isobars, blows inward with 
a spiral motion. In the northern hemisphere this 
takes place in a direction which ae 

sites © Low 


may best be described as ee if aN 
Ye 


W 


Po 


counter - clockwise, 7.e. in a a Se) 
. rs ° Ne 
direction opposite to that of NS 


HIGH LOW 
the hands of a clock. On the ae doer 
other hand, in the anti-cyclone NortTHERN HEMISPHERE 
in the northern hemisphere, Fig. 25. Fig. 26. 


the outflowing wind takes up a clockwise movement. 

Thus it will be seen that in the northern hemisphere 
whatever be the conditions of the distribution of baro- 
metric pressure—cyclonic or anti-cyclonic—if one stands 
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with one’s back to the wind, the region of low-pressure 
lies always to the left. 

The origin of these atmospheric conditions which so 
greatly influence man’s life and which seem to be able to 
travel across the ocean from one continent to another, 
is worthy of further consideration and indeed admits of 
comparatively simple explanation. 

The fact that the pressure of the air varies in different 
regions not very far apart, may arise from one of several 
causes, but perhaps most frequently from uneven heating 
of the air. 


Whence does the air derive most of its heat, directly from the 
sun or from the surface of the globe? Which heats up more 
rapidly and to the highest temperature, land or water? In 
what regions of the globe does the sun have the greatest heating 
effect and produce the greatest pressure differences between land 
and sea? 


We are not, therefore, surprised to find that the most 
numerous and most violent cyclonic conditions are found 
in tropical and subtropical island regions, as, for instance, 
in the West Indies. Imagine an island near the Tropic of 
Cancer. In the early part of the day the land will soon be 
much hotter than the surrounding sea, and wind will flow 
in from all round to the centre of low-pressure thus 
produced. 


What direction was taken up by the winds flowing from the north 
to equatorial regions and forming trade winds ? 


For a similar reason the northerly wind blowing on to 
the island will be deflected to the west. 


How will a southerly wind be deflected? Remember that it is 
coming to the island from a part of the world where the 
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earth’s circumference is greater and therefore where the earth and 
atmosphere have greater velocity. In which direction does the 
earth rotate P 


Thus, while all the air blowing on to the island from 
the north turns in a westerly direction, that from the 
south turns equally to the east. It is easy to see how the 
combined effect of these tendencies is a spiral anti-clock- 
wise movement to the centre. 

A very little examination of the conditions of an anti- 
cyclone will show why its winds have a clockwise motion 
and further investigation reveals at once why we have 


wee specified in each case above, that 
, yf these conditions refer to the north- 
ern hemisphere only. 


Sete sy Re 


Make plans of similar conditions in the 
$1 $2 $3 southern hemisphere and show by 
Fig. 27. your diagrams that the cyclones and 
anti-cyclones are clockwise and 


The final result will be the aver- ; x 
counterclockwise respectively. If one 


age (or resultant) of all the 


forces acting, All winds-are stands with one’s back to the wind in 
blowing to the centre and all the southern hemisphere, on which 
deflections are anticlockwise. hand does the region of low-pressure 
Hence the anticlockwise lie ? 


spiral, 


We are now in a position to understand how the very 
violent hurricanes and tornadoes so destructive to tropical 
islands are produced. We can also perhaps realize 
why the conditions of a cyclone are always more markéd 
than those of an anti-cyclone, the latter being frequently 
no more than the natural recovery of the balance of 
pressure due to a series of cyclones. (See fig. 24.) 


Account for the weather which accompanies cyclones and anti-" 
cyclones respectively. (See Home of Man, British Isles.) 


Sometimes on the ocean the whirl of the rising spiral 
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of wind in a cyclone may be such as to carry up a great 
column of spray and water called a waterspout. 

It is only necessary to watch a swirl of water in a 
river and observe how one eddy after another is carried 
along down the stream to understand how these air dis- 
turbances may be carried 
across the ocean from con- 
tinent to continent. 


What explanation could be given 
of the contention some- 
times made that the British 
climate consists of a series of 
samples sent over from 
America? In what direction 
would atmosphericdisturbances 
travel across the Atlantic in 
temperate latitudes P 


We must also make men- 
tion of a phenomenon which 
arises most frequently when 
the sun is moving to a more 
southerly position. Then the 
average position of the baro- 
metric minimum tends to move also to the south of the 
greater part of the mainland and thus in re-adjusting 
the balance of air pressure, a flow, of cold wind is drawn 
from arctic regions southward. 


Fig. 28.—WATERSPOUT. 


In what way does the structure of the central plain aid this move- 
ment of the air? You are now in a position to explain the 
occasional frosts of Florida, In what season of the year will they 
occur? Why are they so dangerous to crops? 


Finally, in tropical regions where the heating power 
of the sun is always great, there will obviously be no 
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summer and winter as in temperate regions. Even when 
the sun is at its lowest elevation the climate is warmer 
than the summer of temperate countries. These 
countries, however, do suffer an alternation of seasons 
of a different kind dependent mainly upon the pre- 
vailing winds. When over a large stretch of tropical 
country, the sun is at its greatest altitude, the land 
immediately under it 
suffers the maximum 
of heating and thereby 
becomes a region of 
mininum barometric 
pressure.) 1f,.as in 
India, the resulting in- 
rush of air comes in 
mainly from the ocean 
and is therefore moist, 
the rising of the air 
will cause a rapid con- 
Fig. 29.—JuLy Rairatt or Inpta, ensation of the mois- 
This is during th seeahee ew! monsoon: See. (OR@ ae mee aStOR TS, 
Hey 3 a explain the region of maximum often of a very violent 
nature, result. When, 

at the opposite season of the year, the sun does not 
produce a barometric minimum over the land, but 
establishes it farther north or south as the case may 
be, the country in question no longer forms a great 
area for the condensation of moisture, and, according 
to the nature and position of the country, a completely 
or comparatively dry season results. It may be, as 
in India, that the prevailing wind of this season is 
off the land and both dry and cool. (See figs. 3 and 
4, and 29 and 30.) From an Indian word meaning 
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season, these periods are called monsoons, and most 
tropical countries fall in the so-called monsoon area. 


At what position of the sun do these seasons occur? Show how an 
island on the tropic of Cancer will have a short season of maxi- 
mum rainfall each year, whilst an island on the equator may have 
two such seasons in each year. 


Local conditions may cause considerable variation in 
the amount of rainfall at 
either the wet or the dry 
season, but it may be 
taken as a general prin- 
ciple that in these so- 
called monsoon areas the 
wettest months either 
coincide with or follow 
closely upon the period 
of maximum elevation of 
the sun. 

Which is the hottest month 
in Great Britain? Why o—aez0 
does it not coincide with 
the solstice ? What effect 


has the ocean in this 


delay of the hottest See fig. 4 and explain the regions of maximum 
month ? and minimum rainfall respectively. 


Fig. 30.—JANUARY RAINFALL OF 
INDIA. 


Similarly in monsoon regions the wet season often follows 
the period of highest elevation of the sun. 


EXERCISES 


(1) Study carefully the figures in the table (page 63) of weather 
records of selected towns in the United States. Which is the most 
northerly town? Has it the coldest winter minimum? Has 
it also the coolest summer maximum? Why not? What is 
the nature of the climate of Moorhead, being an inland town P 
Account for the low summer maximum and high winter minimum 
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of San Francisco. How do they compare with those of New 
York ? Which town has the smaller range of temperature ? 
Which the greater? Upon what factor does this difference 
depend, e.g. between Key West and Cincinnati, or San Francisco 
and Moorhead ? 


(2) Study also the table for British North America. How do the 
maximum and minimum temperatures compare with those of 
the United States ? To what extent do they seem to depend upon 
latitude ? e.g. compare Port Simpson with San Francisco, and 
Edmonton with Cincinnati. 

Compare Halifax and Port Simpson as regards latitude, summer 
maximum and winter minimum, and yearly range. What do 
you note in the winter temperature in spite of the difference 
in latitude ? What difference between the east and west coast 
is here once more emphasized ? Which of all the towns mentioned 
has the most continental climate? Which the most oceanic ? 
To what is the great range of the Belle Isle temperature due; to 
an extreme summer temperature, to an extreme winter, or to 
both ? What causes its very cold winter ? 


(3) Compare the climates of the east coasts of America and Asia 
respectively by means of the following table. 
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: Annual | January Annual | January 

Asia Lat. | Average) Average America Lat. |Average| Average 
temp. temp. temp. temp. 

Viadivostock | 43.2° |40.3°F. 5° F. Portland A3:6° |. Ab.3°:F.|.22.°-8 
Pekin . | 389.051 53.2. | 24.0° Philadelphia) 39.9°| 53.6° | 31.8° 
Okhotsk 57.9", |'24.0° 70°: Nain (Lab.) | 57.° | 22.3° 6.9° 


Which continent has the more extreme climate on its east coast 
in the winter? Which coast would you expect to have the 
warmer climate in summer? How does your conclusion agree 
with the following figures ? 

Okhotsk—Highest average monthly temperature for August 56° F. 

Nain—Highest average monthly temperature for August 47° F. 
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TABLE OF TEMPERATURES 
UNITED STATES 
Place Key Cin- Moorhead| Mar- San New 
West __cinnati in- quette |Francisco| York 
t 
Position E. Coast | Inland foland Lake | W. Coast) E. Coast 
Lat. N. 24° 34’ | 39° 6' | 46°51’ | 46° 34’ | 37° 48'| 40° 43° 
Long. W. 81° 49’ 4 84° 30’ | 96° 44’ | 87° 24’ | 122° 26°) 74° 
Maximum temp. 83.8° yi ae 68.4° 65° 59.4° 73.6° 
Month Aug. July July July Sept. July 
Minimum temp. 68.7° Lia € 2.8" 15.8 49.5° 320.2" 
Month Jan. Jan Jan. Feb. Jan. Jan 
Yearly average 76.8° 55° 38.7° 40.5° 54.86° 51.6° 
Range . ae 45.3 64.6° 49.2° 9.9° 43.4° 
Rainfall . 37.8 38.5 24.4 32:2 22.4 44.9 
Rainiest month Aug. June | June June Dec July 
BRITISH NORTH AMERICA 
Place . Labrador | Halifax | Montreal Edmonton Port 
Belle Isle Saskatche-| Simpson 
wan B. Columbia 
Position E. Coast | E. Coast Lake Inland W. Coast 
Lat. N. G7 32 | 44°.39' | 45 30°) oa sae]; 54° 34 
Long. W. ergs). 63° 36’ |. 73° 35° | 224530 1: 130° 26’ 
Maximum temp. $3.3" 64.8° 69° 61.7° 56.7° 
Month Aug. Aug. July July July 
Minimum temp. 9.0° 24.1° 15.6° er 32.5" 
Month : Jan. Jan. Jan. Jan. Jan. 
Yearly average . Eee 6° 43.2° 42K" 36.1° 44.1° 
a 44.3° | 40.7" 53-4. 54-5, 24.2° 
April aver. temp. 28.4° 48.1° 40.6° 41.4° a2.3° 
Rainfall : 19.4 54.7 40.9 53.7 103.5 
Rainiest month . Aug. Jan July July Nov. 
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(4) To illustrate the distribution of monsoon rains study the follow- 
ing tables. 


San Salvador. Average monthly temperature and rainfall. 


Temperature. Inches of rainfall. 


fan. 761.8": F. .08 13° 44’ N. 
Feb. 62.8° .16 89° 9’ W. 
Mar. 64.5° .56 

Apr. 66.3° 1.6 

May 65.6° 6.8 

June’ 64.3° II.0 

July 64.1° 12.8 

Aug. 64.1° 11.9 

Sept. 63.2° 11.8 

Oct 62.97.03 10.6 

Nov. 60.5° 1.9 

Dec. 61.4° 4 


Which is the hottest month? Which the rainiest? Plot two 
curves upon the same paper to show these monthly variations 
and note how the rainfall curve follows a couple of months or 
so behind the temperature curve. Whatdoes this mean? What 
is the nature of the climate of San Salvador—oceanic or con- 
tinental ? Why does the nearness to the ocean delay the heating 
of the land? See figs. 3 and 4, and shew the effect of the 
seasonal changes in the winds. Note the small range of 
temperature. Determine it. ‘ 


CHAPTER V 


THE. UNITED STATES OF NORTH AMERICA 


Study a political map of North America and discover into what 
countries it is divided. Which of them are British? Roughly 
estimate by measurement or by the use of squared tracing paper 
which has the greatest area. Compare their areas on a globe 
with that of Great Britain and that of Europe. Name and 
describe the boundaries of the different countries, distinguishing 
between artificial and natural boundaries. What is the nature 
of the boundary between the United States and British North 
America (a) in its western part, (b) in its eastern, and (c) in the 
extreme east ? To which country does Alaska belong ? 


Though British America is the largest country of 
America, it will be advantageous for us to make a study 
first of the United States, for, as we shall discover, this 
region of North America has undergone far greater 
economic development. 


Can you suggest reasons for this, dependent (a) on the early history 
of American exploration ? (b) upon climatic conditions ? 

Make a careful map study of the United States. Between what 
lines of latitude and longitude respectively does this country lie ? 
(See fig. 8 and discuss the time difference between New York 
and San Francisco.) What is the nature (a) of its eastern coast ? 
(b) of its western coast ? Which is the longer? Which has the 
greater number (a) of inlets? (b) of navigable river mouths? 
Compare the immediate hinterlands of each coast. What is the 
nature of the southern coast? To what extent may the country 
be said to have a northern coast ? Name the chief river and lake 
ports on the north. How do the mountains and plains lie? 
Name the chief ranges comprising the eastern mountains and 
also those comprising the western Cordilleras. Locate the 
Wasatch, the Cascade, the Sierra Nevada, and the Coast ranges, 
the Columbia plateau and the Colorado plateau (fig. 9). 

E3 65 
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Name one or two of the highest peaks in the United States. Find 
the chief passes across the Rocky Mountains. Find the Great 
Basin. By which mountains is it surrounded ? What do you 


Fig. 31.—A CANON. 
Note the evenness of the plain through which the river has cut the cafion and also the 
varying slopes of the walls of the cafion, vertical where the rock is hard and sloping 


where the rock is friable. Suggest features in the picture which show that the river is 
flowing through an arid region. 


note with regard to its rivers ? How do you account for the Salt 
Lake of Utah? Why does it not fill the basin to overflowing? Find 
the Ozark mountains and note their peculiar and isolated position. 
Name the chief rivers flowing into each sea, and also the ports 
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situated at their mouths. Which is the largest river basin in the 
States. Where does the river rise? Near which great Canadian 
river? This comparatively low-lying spot forms part of the 
Canadian water-shed, known as the Height of Land. (See fig. 
52.) Which tributary drains the eastern mountains? Which 
the western ? Name two tributaries of the Missouri. Trace them 
to their sources and thus discover the position of the National 
Yellowstone Park in the Yosemite Valley. Name the cities situated 
at the junctions of the Mississippi with its two main tributaries. 
Note the position of the Colorado River which in common with 
many of the Western rivers has cut deep gorges called cafions 
(see opposite). Which rivers form boundaries between the 
United States and other countries ? Observe also which rivers 
serve as boundaries between the states. In which group of 
states are most lakes found? What fact in the geological 
history of North America accounts for the formation of these 
northerly lakes ? To answer this question recall the causes of 
the formation of the Swiss lakes and see fig. 14. 


There is no country in the world which has cultivated 
and developed vast resources to so great an extent as 
the United States of America. To appreciate this we 
need only to realize that thirty or forty years ago the 
country occupied the position of an agricultural but 
otherwise imperfectly developed community. Then raw 
materials and foodstuffs were produced for the use of 
other more advanced countries; now it finds a place 
among the foremost nations of the world in the magnitude 
and quality of its trade and manufactures. 

It is obvious that such a rapid growth can only have 
taken place directly in accordance with and as a result 
of geographical conditions. There is, therefore, no 
country in the world that better illustrates the geo- 
graphical factors which at present determine the Home 
of Man. 

A glance at the population map will at once suggest 
some interesting questions, some of which, however, must 
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only be answered after due consideration of the history 
of the country. 


Which is the more populous half of the country ? In which direc- 
tion has the tide of immigration flowed? Can you suggest why 
settlers in the more populous regions on the western coast have 
not moved so rapidly eastward? Apart from difficulties of 
navigation, how have the States in the past been protected from 
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Fig. 32.—DENSITY OF POPULATION. 


Compare this map with the railway map fig. 40. What do you observe and what do you 
conclude as to the relation of railways to national development? Compare the above 
carefully with figs. 9 and 20 and account for the situation of some of the least populous 
regions; also with figs. 38 and 39, and account for that of the most populous regions. 


Asiatic settlement and invasion ? Whatconsiderations (structural 
or climatic) have protected America in the extreme north, where 
the distance from Asia is the least ? 

The way in which the structure of the country not only 
determines more or less the character of its first settle- 
ment but also gives direction to the tide of immigration 
is shown by a careful study of the map and of the manner 
in which the country has developed its resources. 
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Travelling from east to west, the United States may 
be classified into a series of almost parallel regions. 

(x1) Tue TrpewaTER Recion.—The first of these, the 
eastern coast region, is known as the Tidewater region 
and consists mostly of low-lying land with lagoons and 
tidal estuaries. Fortunately these drowned river valleys, 
owing to the repeated rise and fall of this coast in past 
geological ages, have deep channels adapted for naviga- 
tion by large vessels. 


Name the large bays or sounds thus formed and the chief ports 
situated on them. 


If we travel up these estuaries and enter the rivers 
emptying into them, we pass for a time through the broad 
low valleys of the alluvial coastal plain, but soon we 
reach a point at which a marked rise of the land takes 
place. 

(2) Tue PrepMont.—Here we find deep gorges, with 
rapids and waterfalls caused by the harder character of 
the rock over which the rivers flow. This is known as 
the Fall Line and marks the point at which the rivers 
leave the ancient land level of the continent, the coast 
of which in previous ages was situated hereabouts. The 
old level is marked by a plateau which slopes gently 
upward and westward and as a result its rivers have 
cut deep gorges in it and at its eastern border tumble in 
falls and rapids to the plain below. This strip westward 
of the Fall Line is known as the Piedmont, or, as the 
derivation of the word implies, foothill region, and forms 
the second great strip. A glance at fig. 33 will show of 
what great importance this line has been in the determina- 
tion of the situation of some of the most important towns 
of the Atlantic states. 
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How is the position of the town on the Fall Line affected by (a) 
considerations of navigation on the river ? (b) considerations of 
power for machinery ? How has it especially affected settle- 


ments engaged in (a) the lumber trade? (b) the weaving 
industry P 
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A line joining the towns here marked, omitting New York, will show the Fall Line. 


Trace this map and mark the Fall Line on your tracing. Compare it with the 
coast line and the 100-ft. contour line in fig. 9. 


Compare fig. 33 with the various industrial maps (figs. 34-42 and 
45, 47, 48), note the industries of each town on the Fall Line 
and discover which of the above considerations has determined 
its position, e.g. Bangor, a lumber depot; Manchester and 
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Nashua, with cotton mills; Baltimore, a great shipping port ; 

Richmond a trade centre, with cotton mills and tobacco factories ; 
Petersburg, with cotton mills and tobacco factories. 

The great value of the water power thus afforded 

has in the past, even before the great development of 
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Fig. 34.—ToBacco-GROWING REGIONS. 


Tobacco will ripen under a great variety of conditions, provided it is not subject to frost in 
its early stages. Hence it is widely grown in the United States and the most important 
regions are marked in the map above, Account for the names B.D.V. (Best Dark 


Virginia), Richmond Gem. Name a port connected largely with the tobacco export 
trade. 


railways, more than compensated for the loss due to the 
corresponding obstacle to internal communication. On 
this line, therefore, and between it and the coast are to 
be found the oldest settlements of the United States. 
Cereals, fruit, and tobacco are the chief agricultural 
products of this Piedmont region, especially in the south- 
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eastern states, in which also the chief industry, as already 
seen, is cotton spinning (fig. 35). The whole region is 
well forested, and lumbering forms a staple occupation 
on many of the rivers (fig. 36). 

Name the chief ports of this region, discovering from the industrial 


maps which ports have a large general trade and which depend 
almost entirely on trade in one article in each case. 
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Fig. 35.—CoTton GROWING AND MANUFACTURING AREAS. 


Cotton requires a warm climate, free from frost, and the soil, though moist at first, must 
become quite dry and warm as the plant approaches maturity. ‘Show by comparison 
with figs. 17, 18, 19, and 20 how these covrditions are realized. The presence of lime 
salts in the soil is advantageous and is amply provided in the so-called Mississippi 
“bottoms” (flats overflowed from time to time): see fig. 10, Compare also with figs. 
33, 38, and 39, and determine in which regions water power and fuel are used respectively 
for spinning and weaving. In comparing with fig 33, rame some of the oldest cotton 
spinning towns. Name (a) some of the chief towns connected with this industry ; 
(4) two ports from which raw cotton is exported; (¢) two ports at which raw cotton 
is imported, Find a town named after an English cotton town. 


THE UNITED STATES ie 

Except in the middle Atlantic states, in which the Fall 

Line is nearer the coast, the coal or iron industry is little 
developed. 


(3) EASTERN Mountatns.—The third natural division 
of the States lies to the west of these two narrow belts 
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Fig. 36.—LUMBER REGIONS. 


Compare with figs. 9 and 20 and discuss the situation of the chief lumber regions. Why 
is there so little timber in the Great Basin? Why is it that lumbering in the far north- 
west is not deveioped to the extent warranted by the supplies of timber in that region? 
How may this be affected by the opening of the Panama Canal? 


and consists of the Eastern mountains with a much dis- 
sected plateau on their eastern border, and owing to the 
presence of large quantities of iron ore as well as of fuel 
of all kinds, e.g. bituminous coal, anthracite, petroleum, 


and natural gas, this forms one of the busiest industrial 
centres of the world. 
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Study figs. 37, 38, and, 39 and note the positions of the chief in- 
dustrial towns of this region. Observe the position of Pittsburg, 
which because of its rich supplies of fuel is one of the chief iron 
and steel towns of the States; also of Buffalo. How is Pittsburg 
well situated for the distribution of coal and coke, of which it 
sends out thousands of tons yearly? Name the rivers at the 
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Fig. 37.—IrRon AND IRON MANUFACTURING REGIONS. 


Compare carefully with figs. 38 and 39, and note carefully which iron regions are situated 
near supplies of fuel and hence account for the position of the chief manufacturing area. 
Why isso much iron ore exported from Duluth and Superior and imported at Cleveland ? 
Note that the Pennsylvania iron smelting district is largely dependent on ore from the 
shores of Lake Superior. What mineral in England is carried for economical reasons 
by boat from one port to another. Compare this map also with fig. 32 and explain any 
apparent connexion between them. 


junction of which it stands. In both these cities natural gas is 
used as an illuminant and for power. Near what other great 
natural source of power is Buffalo situated? How is water 
power used nowadays? Observe the position of Oil City and 
Olean, and account for their origin and names; also account for 
the name of Cleveland. How do you account for the fact that 
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New York, Newark, and New Jersey should be great manufacturing 
cities as well as ports and commercial centres? What form of 
fuel can be most easily brought to New Jersey ? How is it con- 
veyed? Account for the oil refineries of that city? Where 
in Europe is oil similarly transported? Note the position of 
Scranton and Wilkes Barre, the chief centres for anthracite. 


The industrial development of all this mountain and 
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Fig. 38.—CoaL F1ELDs. 


Compare carefully with figs. 32 and 40 and show to what extent the industrial development 
of the United States has been dependent on its excellent coal supplies. Note the wide 
distribution of coal on the Pacific border. Some valuable deposits of anthracite still 
await exploitation. 


plateau belt has been greatly aided by the structure of 
the region itself. 


How do the mountain ridges lie relatively to the coast ? Note the 
‘‘ Great Valley ’’ which extends from the Hudson to the Alabama 
River. What have you already observed as to the peculiarity 
of the water flow relatively to these ridges ? 
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Name the chief ridges and any rivers that cut through them. 
Which section of the mountains forms the water-parting between 
the Hudson and the St Lawrence basin (through Lake Champlain) ? 
What is the Delaware water-gap ? 


A careful examination of the railway map (fig. 40), 
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Compare carefully with figs 35, 37, and 40, and note which of the largest cities are within easy 
reach of oil supplies. Can you suggest why a relatively large proportion of Californian 
oil should be sent out of the country? Consider the accessibility of these oilfields 
relatively (a) to the coast, (4) to large industrial centres in the United States. 


showing the chief connections and railway centres indi- 
cates to us how serviceable these water gaps have been 
to trade and commerce. — Atlanta, the capital of Georgia, 
is a noteworthy instance of a town the growth of which 
as a great railway and commercial centre is to be attri- 
buted to its position at the end of the Blue Ridge. 
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As we have already indicated, fertile land is well 
distributed in this region, providing ample food-land, 
both grazing and arable, for its population, and yet it Is 
not here that we find either the chief grazing or corn 
land of the States (figs. 41, 45, and 47). 

(4) THE CENTRAL PLains.—It is the great central plain, 
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Fig. 40.—CHIEF RAILWAYS. 
The transcontinental routes are shown in heavier lines. 


Compare with fig. 32 and explain what you observe, also with fig. g and a good atlas 
map to discover the valleys traversed in crossing the Western Cordillera. Note the 
influence of the Eastern uplands upon the railway network. Explain why the lines 
mostly take a N.-E. and S.-W. direction. Note the position of Atlanta, compare with 
fig. 11 and then observe its importance as a railway junction. 


to which we must now pass, that provides the vast grazing 
and growing regions of the United States, a region which 
may lay claim to send foodstuffs of one kind or another 
to all quarters of the globe. This vast central plain 
falls into three divisions, distinguished to some extent 
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both by climate and structure. First, a northern plain, 
broken on its eastern and western borders by bluffs, 
bounded on the south by low gravelly hills, which are 
the terminal moraines of a great ice sheet which once 
covered the whole of America to the north of this district 
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Fig. 41.—MaizE aNnD WHEAT AREAS. 


Darker shading indicates the regions or States of greatest production. 
Make a list of the chief wheat and maize States respectively. 


(fig. 14). This division is but a southerly extension of 
the drift-covered Lake Plaims. Lumbering, grazing, 
dairy farming and agriculture are the chief occupations, 
though Michigan produces one-third of the copper, iron, 
and salt of the whole country (figs. 37 and 42). 


Note the ports of Duluth, Superior, and Marquette, from which | 
iron is exported to the Cleveland and other coalfields. Find 
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Houghton, the largest copper mining centre in the world. Is 
it on a coalfield ? 


Secondly, there lie to the south of these the vast 
prairies of North America, drift-covered plains once 
entirely grass covered now devoted to farming, especially 
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Fig. 42.—GOLD AND COPPER MINES. 


Compare with maps 38-40 and show which of these regions are best situated relative to 
(a) supplies of fuel for smelting purposes ; (4) industrial and manufacturing regions; 
(c) means of transport—rail and water ; (@) important ports. 


grazing, and also to growing Indian corn (maize) and 
wheat. They are called Prairie Plains. 

Thirdly, from the mouth of the Ohio the plain slopes 
steadily toward the Gulf of Mexico, which it reaches 
with a swampy coast similar to the Tidewater region of 
the east coast. In this, the Gulf Plain, the Mississippi 
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meanders in a vast flood plain, which is at a lower level 
than the flood level of the river. Consequently the 
river has to be kept in by artificial banks, called levées. 


Observe the delta of the Mississippi—note that it forms artificial 
banks out in the sea. How do you account for this? In answer- 
ing this question consider where the stream flows faster—at its 
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Fig. 44.—MIssissipp1 DELTA. 


Note the position of New Orleans. 
How far is it from the mouth a 
the river? How does it compare 
with London in that respect? The 
south and south-west passes are 


Fig. 43.—A Map OF A SHORT 
SKETCH OF THE MIssI- 


SSIPPI IN ARKANSAS. kept clear for ocean going vessels 
by dredging. To what extent does 
Recall from your previous studies the the position of New Orleans appear 
explanation cf the meandering of to have been determined by rail- 
rivers.! As might be expected way considerations? By far the 
the Mississippi meanders enor- bulk of the goods coming to New 
mously, and after overflowing it Orleans from its hinterland reach 
has not always returned exactly it by rail, the most important ex- 
to its old bed. Hence the forma- ception being the wheat which 
tion of the so-called oxdow lakes comes down the river in the so- 
shown in the plan above. Sketch called whalebacks.2, Examine the 
a course of the river which would coast line and suggest how Lake 
include both of the oxbow lakes Pontchartrain has most probably 
shown. been formed. 


centre or at its sides. What do you conclude (a) as to the rate 
of flow of the river P (b) as to. the amount of deposit it carries ? 
What do you consider will be the effect upon the rate of formation 
of the delta, now that the river is to some extent restrained by 
levées and not allowed to overflow its banks as readily as hitherto ? 


1See Home of Man, British Isles. 2 See How People Live, Part II. 
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As a consequence of this flooding, cities were originally 
built on the bluffs bordering the plain, as, for instance, 
Memphis in Tennessee and Pine Bluff in Arkansas. 


Compare the positions of these towns with the contour map (fig. 9). 


In the central lowland region is situated the very 
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Fig. 45.—-CATTLE AND Hoes. 


Darker shading indicates the region or States of greatest production. 


Which States are most concerned in cattle and hog rearing? Account for the situation of 
Chicago, with its enormous meat trade. Note from the atlas the position of Cincinnati, 
the centre of the pork trade in Ohio. 


ancient uplifted and folded Ozark mountain region, 
which provides both timber for lumbering and grazing 
for sheep. 


What river divides this region ? 


The distribution of grass, wheat, Indian corn, and 
Fe 
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cotton in this great plain (figs. 35, 41, and 45) emphasizes 
the fact that the structural division roughly accords with 
a climatic one. 
In which of the three regions are cotton, Indian corn, and wheat 
grown respectively? (figs. 35, 41, and 45). Where is most 


grazing? (see figs. 45 and 47). Compare figs. 45 and 41 noting 
that in America pigs are fed chiefly on maize. 


(5) THE WESTERN CORDILLERA.—A careful study of 


Fig. 46.—Bap Lanps oF DAKOTA. 


Erosion in this region has proceeded so far and so rapidly as to remove completely all the 
rock waste which could have rendered the district fertile and habitable. 


fig. g (contour map) shows that the plateau into which 
this plain merges on its western border rises steadily to a 
height of over a mile at the base of the Rocky Mountains. 
This_ western region may be further subdivided into 
roughly parallel stretches of country running approxt- 
mately north and south. The most easterly belt con- 
sists of the plateau already mentioned and generally 
known as the Great Plains. The map (fig. 20) shows this 
to be a region of small rainfall, though it is watered by 
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many rivers from the snow-clad peaks, or rainy heights 
of the Rockies. 


Explain this fact. At which season of the year will the streams be 
swollen most (also see figs. 21 and 22). 


The rivers in this region, because of their silt-laden 
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Fig. 47.—SHEEP GRAZING AND WooL MANUFACTURES. 


condition, are mostly broad, shallow streams, though in 
some regions, as in the soft rock of South Dakota they 
have cut a network of gullies forming a district called 

‘from its inhospitable nature, the Bad Lands. 
Study figs. 34, 35, 36, and 41 and discuss the effect of the climate 
upon the character of the products of these regions. What is 


their chief value as food-land ? Explain the absence of forests. 


As we pass westward we reach the Rocky Mountains, 
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clad on their lower slopes with forest, especially on the 
western side, while above tower bare and snow-topped 
peaks. In the parks and grassy valleys between these 
ranges there is much sheep-grazing. Indeed the bulk of 
the wool of the United States is produced here. (See 
fig. 47.) 


Name the various ranges forming the Cordilleras. What name 


-pofafr-- 
ae oes 
. - - 


Towns INHABITANTS 
B Over 500,000 
0/00000 to500000 
e Under 1(0Q000 


SCALE | ; 
[ee | os 
0 100 200 


Fig. 48.—LEaD, SILVER-AND ZINC DISTRICTS. 


Compare with maps 38 to 40 and show which of these regions are best situated relative to 
(az) supplies of fuel for smelting purposes; (4) industrial and manufacturing regions ; 
(c) means of transport (rail and water); (z) important ports. Compare carefully with 
fig. 42 and determine which are the chief regions and towns of the United States for 
general mining. 


is given to the region enclosed between the Columbia and Colorado 
plateaux north and south and the Wasatch, the Sierra Nevada, 
the Cascade and Coastal ranges on the west ? 


The Great Basin, enclosed in this Cordilleran region, 
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is the most arid portion of the United States and is 
a region of inland drainage from the ring of mountains 
surrounding it. 


Account for the saltness of the lakes in this region and for the fact 
that few of the streams are permanent. See figs. 21 and 22 and 
state at which season of the year the rivers will be flowing. Why 
is irrigation from the mountains necessary in many parts P 

Look at the industrial and production maps and determine the 
chief industries of these mountain regions. 


It is undoubtedly due to the great upheaval of these 
mountain regions in past geological ages and to their past 
volcanic activity that so rich a variety of metallic ores is 
mined in the Cordilleran region. (Figs. 42 and 48.) 


Name the chief ores mined in each district, also the most important 
mining towns. How does each communicate (a) with the 
coast ? (b) with other parts of the States ? 


Remnants of volcanic activity are still to be seen in 
the great National Park on the Yellowstone River, where 
some of the most famous geysers in the world are in 
constant activity. These are springs of boiling water 
which at more or less regular intervals send up to a great 
height in the air a huge jet of steam and hot water. The 
hot water of these volcanic regions contains dissolved 
in it a form of silica, the chief constituent of all common 
rocks, other than the chalks and limestones. As the 
water from the numerous springs runs down the hillsides 
and cools it deposits the silica, delicately coloured by 
combination with different metals. This deposit is 
called sinter and beautifully coloured terraces are formed 
of it. 

The action of a geyser is familiar to students of chemistry 
who have at any time used test tubes. 
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Why is the test tube when heated always held at a slope? What 
happens if it is held vertically 


The geyser is bel'eved to consist of a deep vertical 
tubular hole in the ground, into the bottom of which 
steam, probably superheated, 7.e. above 100° C., passes 
and is condensed. The 
water thus formed, to- 
gether with some of that 
which has flowed back 
after the last eruption, 
is of course maintained 
at and near the boiling- 
point. 

When water in a vessel is 
heated from below, how 
is the heat distributed 
throughout its mass? 
How does a tall, narrow, 


vertical vessel prevent 
convection ? 


In addition to the 
narrowness of the out- 
let of the geyser is the 
fact that the silica in 
solution tends to make 

Fig. 49.—OLp FAITHFUL IN the water less fluid and 
ERUPTION. therefore less free for 
convection. Consequently the water at the bottom of 
the geyser gets hotter much more rapidly than at the top. 


What is the effect of an increase of pressure on the boiling-point ? 


Thus the water at the bottom, because of the weight 
of the water above reaches a temperature above the 
ordinary boiling-point, and the whole mass gets heated 
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from below upward until a level is reached at which the 
uprising hot water finds itself at such a pressure that it 
can turn into steam. This takes place with such violence 
that the whole of the water above that level is shot into 
the air with tremendous force. The fact that a register- 
ing thermometer can be safely left suspended at the 
bottom during eruption witnesses to the probability of 
this explanation of the phenomenon. 

(6) THE Pactric Coast Recion.—The most westerly 
belt of the United States is the Pacific Coast region. 
This consists of a series of hills which rise abruptly from 
the coast with a succession of broad lowland valleys separ- 
ating them from their hinterland, the Cascade and Coast 
ranges. These hills were once islands like Vancouver 
Island, San Francisco Bay, for instance, being at that 
time a strait. A slow process of elevation has produced 
the valleys, and the fine rock waste from the great moun- 
tain ranges of which their soil is largely composed makes 
them some of the most fertile parts of North America. 


What have we already learned as to the climate of the western 
coast (a) as to temperature ? and (b) as to rainfall ? (See figs. 
17 to 22.) Why is the climate so much more moderate than on 
the eastern coast? Why is the rainfall considerable in the 
northern section, whilst in the southern parts irrigation must 
be employed ? What will be the result upon the land and upon 
agriculture? Recall the nature of the Huertas of Spain and 
explain the contrast of the wheat-growing valleys of Washington 
and Oregon with the fruit-growing districts of California. 


The Pacific coast includes some of the richest though 
at present not the most developed States of the whole 
country. The rich wheat and other crops of the northern 
valleys (fig. 41) provide a striking contrast to a consider- 
able wool ‘clip’ afforded by the excellent grazing ground 
of some of the mountain slopes in the drier regions, 
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whilst in the moister mountain regions are some of the 
heaviest forests of North America (figs. 36 and 47). Nor 
have we completed the tale of their wealth when we 
have included the great fruit and vine districts of Cali- 
forn'a, for the mountain ranges are rich in ores of all 
kinds (figs. 37, 42, 48). The western slopes of the Sierra 
Nevada contain the richest goldfields in the world, and 
mercury is mined in the central regions. A glance at 
figs. 38 and 39 will also show that coal is found in the 
north and petroleum in the south of California, thus pro- 
viding a fair distribution of fuel. 


Find the following towns on the map and account for their im- 
portance and trade. 

Seattle—coal and lumber. 

Spokane—manufactures—water power. 

Wallawalla—grain and fruit. 

Portland in Oregon—busy general port. 

Astoria—Salmon canning. From what river ? 

San Francisco—the largest and busiest city on the Pacific coast. 

Los Angeles—Fruit. 

Tucson—Gold mining. 


(7) ALASKA. 


Name the chief river of this State. Having regard to the general 
tendency of the winds in this latitude and to the position of the - 
country, explain the extreme wetness and the general equability ~ 
of the climate on the Pacific coast in contrast to the extreme 
climate of the inland regions. Explain the very short summer. 
How does the length of the days to some extent compensate for 
that ? 


The chief industry of Alaska is mining, especially for 
gold, which is found in the beach- and river-gravels. 


What name is given to this kind of gold? How do you connect it 
with the mining of gold in veins of quartz in the highlands of 
the same country ? Can you explain why placer mining in a new 
district is always in advance of mining from the solid rock ? 
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Note the positions of Nome, of the well-known Klondike river 
valley, and of Juneau, the present capital, all gold mining districts. 


The quickest route to the Klondike region is by boat 
to Skagway and then by rail over the White Horse Pass, 
but in summer the Yukon 
is navigable and supplies 
are taken by boat up that 
fiver. As yet the large 
natural resources of copper 
and coal are not worked, 
on account of their in- 
accessibility and the in- 
hospitable climate. Fish- 
ing, especially for salmon, 
which are canned, whaling 


and sealing, are also im- F242 ee Gh, 

portant industries. 

QUESTIONS AND PRACTICAL Peer e Cn s 
EXERCISES 


(1) Study fig. 50 carefully and describe the situation of New York or 
Manhattan and its suburbs. What advantages does it derive from its 
situation (a) as a port, and (b) as a great commercial centre for 
the industrial states? What advantages has New York in situa- 
tion (a) over New Orleans ? (fig. 44), (b) over London? At what 
disadvantages is it placed? Consider its opportunities of expansion 
and incidentally account for its sky-scraping buildings. Note also 
that three sets of tunnels under East River connect Manhattan with 
Long Island whilst a similar number connect the two banks of the 
Hudson. 

(2) The chief articles of export and import of Boston, New Orleans, 
New York, and Duluth are given in the table below. Compare 
them with the industrial and other maps and explain the differ- 
ences between them. 
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TRADE STATISTICS OF U.S.A. TOWNS 
Unit= £1,000,000 
Value Val Value ; 

T of ri aie of Value of Value of Chief 
own petal lenorisiien eee Chief Imports Exports 
‘Boston 45.1 31.4 | 13.7 | Hides, skins 5.7 | Leather aot 

Wool 4.7 |Meat, Dairy 
products 2.5 
Se. Coffee 8.2 | Raw Cotton . 19.9 
New Orleans | 50.9 | 16.7| 34.2 | Cane Sugar 2.8 | Wood . eae 
Leaf Tobacco’ 1.8 
“New York . | 387.0 213.7 | 173.3 | Indiarubber 20.0 | Oils. 17.6 
Coffee . 16.7 | Copper ingots 16.2 
Sugar . 14.7 | Machinery 15.9 
Dene 47.2 | 16.6 | 30.6 | Coal 6.2 | Iron ore 11.9 


wheat Flour 


Consider the chief imports and exports respectively of Boston. 
What do you conclude as to one of Boston’s chief industries ? 
When you have studied more closely the agricultural industries 
of Central America and the West Indies you will be able to 
explain the chief imports of New Orleans. Account for the chief 
imports and exports of New York. With what great engineering 
trade is the chief import connected ? Explain also the chief 
import and export respectively of Duluth. For comparison the 
manufactures and industries of Chicago are shown in the following 


table : 
£1,000,000 
a. Animals and their products . EII.2 
6. Iron, Steel, and Machinery 125.0 
c. Miscellaneous 128.3 


Connect a with the worldsaade tone of Chicago and 6 with its 
position relative to the coal and iron districts of the United 
States (figs. 37 and 38). 


(3) Which are the oldest States? Compare the Eastern with the 
Western States as regards (a) area, (b) density of population 
(fig. 32), (c) railway development (fig. 40), (d) as regards the size 
and importance of their chief cities. Note that the official seat of 
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government, Washington, does not belong to any one of the States. 
Name one or more of the chief States concerned in each branch of 
industry and agriculture (cf. figs. 34-43, 45, 47, 48). 

(4) Trace from an atlas an outline map of the United States, mark 
the sources of the Mississippi and all its tributaries. Join these 
points by a line. The area thus enclosed by the junction of this 
line with the coast will represent the basin of the Mississippi. 
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Fig. 51.—STATES AND THEIR CAPITALS. 


Estimate roughly what proportion of the whole of the United 
States is thus enclosed. 

(5) Trace or draw a sketch map of the chief rivers of the Mississippi 
basin and from the industrial maps mark the chief towns situated 
upon them. Discuss the value of the positions of these towns 
to their respective industries. Note the position of the Falls of 
St Anthony at the head of navigation at Minneapolis. Connect 
this with the flour milling of this city. 

(6) Draw two squares or rectangles for the United States, one within 
the other. In the outer one let 1 sq. millimetre=1000 sq. miles, 
and in the inner 1 sq. mm.=500,000 people. Shade the popula- 


Q2 
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tion rectangle, and mark the scale below each diagram. If such 
diagrams for the different countries are entered together in the 
notebook, a comparative view of areas of and the densities of 
population in the different countries is thus afforded. (Appendix 
Table I on the same scale.) Do similar diagrams for the United 
Kingdom and New York State. South Carolina and Nebraska may 
be compared with Lancashire and Lincoln, by similar rectangles 
on a larger scale, e.g. I sq. mm.=100 sq. miles and I sq. mm.= 
500,000 people. 

Thus for Lancashire a rectangle 5 mm. x 4 mm. will represent 
the area of the country, but a rectangle 11 mm. x 8 mm., /.e. over 
four times the area, will be required to be drawn and shaded to 
show its population. In no county or State of America will 
a density of population be found so great that the scale given, 
namely, half a million people to the 1000 square miles, will be 
attained, let alone exceeded, as in Lancashire. In comparing 
industrial Lancashire with New York State, and agricultural 
Lincoln with agricultural Carolina and the grazing State of 
Nebraska it is desirable to compare the areas of these States 
on the one hand with those of the English counties on the other. 
In what respect are they not comparable as regards density of 
population ? Why may it be misleading to comes the density 
of two areas widely different in extent ? 

To avoid confusion all the area and density rectangles drawn to the 
larger scale should be kept together and those to the smaller 
scale in another page or pair of pages, and the scale clearly stated 
under each diagram or Set of diagrams. 

(7) Draw rectangles to compare the imports and the exports of the 
United States with those of the United Kingdom rectangles on 
a base of 5 cm. and 1 mm. high per {10,000,000 trade. Draw 
horizontal lines across and blacken and label the portions of 
each representing the trade with Great Britain, British North 
America, and the United States respectively. Also note the chief 
class of import and export of each country, explaining the differ- 
ences between them. (Appendix Tables II and III.) 

(8) Construct rectangles for U.S. 12 cm.x2.5 cm. and another 
5 mm. x20 mm. for the U.K. to show roughly the relative area 
of the two countries. Divide the rectangles proportionately 
according to the amount of land (a) cultivated, (b) meadow or 
pasture land, (c) forests. (Appendix Table VI.) 

(9) Draw thick lines to a suitable scale to represent the total 
number of domestic animals (cattle, horses, sheep, goats, and 
pigs) in the U.S.A., U.K., and France respectively. Mark off 
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and label the section of the line corresponding to each animal. 
Which animal preponderates in each country? Why are hogs 
in so much greater number in the States? Upon what grain 
that is grown only in that one of these three nations are 
they fed? (Appendix Table V.) 

(10) Look at the table Cereals in Appendix Table IVa and compare 
with it the table of exports and imports. To what extent in this 
case are the U.S.A. self-supporting? Compare with the United 
Kingdom and France. What cereal do we import in large 
quantities from U.S.A. (See Home of Man, British Isles). Can 
you explain why much more wheat is produced per acre in 
England and Germany than in the United States or Canada P 

(11) Construct rectangles to show the comparative coal output 
of Great Britain and the United States. (Appendix Table VII.) 

(12) How does the U.S.A. compare with Britain in shipping and in 
railways? (Appendix Tables VIII and IX.) Which country is 
far better supplied with inland waterways ? 

(13) How does the United States compare with Great Britain and 
also with other countries of America in the character and quantity 
of its agricultural products other than cereals? (Appendix 
Table IVb.) 

(14) Trace the contour map of North America (fig. 9) marking 
in the two highest contours. Copy on to this the chief inter- 
oceanic railway routes of the United States and note the routes 
they take through the mountain ranges. 

(15) When it is noon at Greenwich what is the time at New York, 
Minneapolis, Salt Lake City, and San Francisco? Find a city of 
U.S.A. whose local time is standard time and one whose local 
time is nearly half an hour earlier or later. 

(16) Study carefully the various industrial and agricultural maps 
and make a list of the most predominant States in each case. 
Name the towns and ports most intimately connected with each 
branch of agriculture and industry. 


CHAPTER VI 


BRITISH NORTH AMERICA 


Make a careful study of the map of British North America. Between 
which parallels of latitude does it lie? Compare it in this respect 
with Europe. How do its southern and northern boundaries re- 
spectively compare with those of Europe (a) as to situation? 
(b) as to character ? and (c) as to accessibility >? Compare also the 
Atlantic coasts of Europe and Canada. Name in each casea great 
river forming an artery of communication with the interior of the 
continent. Compare the Rhine and the St Lawrence (a) as to 
direct distance from source to mouth, and (b) as to navigability. 
The Rhine is only navigable to its mouth ports—e.g. Antwerp and 
Rotterdam for sea-going vessels, for river steamers to Mannheim, 
and for barges to Basle; the St Lawrence for ocean-going steamers 
to Quebec or Montreal (according to draught) and for river and 
lake traffic with the assistance of canals to Fort William. 

How do the mountains and plains lie? Which of the mountains are 
northward continuations of those in the United States? What 
mountains lie between the Rockies and the Coast ranges? Locate 
the Selkirks and the Gold Range. What characteristic do you ob- 
serve of the river systems of Canada? Which is the largest river ? 
How does it flow? Name the Lakes on its course. Name the 
rivers flowing into the Hudson Bay and into the Arctic respec- 
tively. Upon what rivers are the following lakes: Great Bear, 
Great Slave, Athabasca, Winnipeg? Upon how many of the 
rivers do we find important ports? Account for what you 
observe. Which large continental rivers rise in the so-called 

_ Height of Land? (See note fig. 52.) What important river flows 
out through Alaska ? 


Just as we have seen that the existence of so large a 
number of lakes in North America is dependent upon one 
factor in the geological history of the continent, so do we 
find that the present structure of Canada is the direct 
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outcome of its geological history. There are the regions 
of the world, as for instance the great sandy deserts or 
the larger alluvial plains, in which the results of com- 
paratively recent factors, such as climate, have com- 
pletely hidden the geological history of the region ; but 
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Fig. 52.—HEIGHT OF LAND. 


This map shows the position of the main watersheds (Height ot 
Land) of Canada. Note how large a part of the water 
parting is confined to comparatively low-lying land. Having 
regard to the general effects of prolonged denudation how 
might this fact be connected with the geological history of 
the country as regards either age or glaciation? ‘Trace a 
map of North America to show the sources of the St Law- 
rence and the Mississippi and the Mackenzie Rivers. Draw 
a line on the map separating these river basins. To what 
extent does this line coincide with the Height of Land? 


in Canada the reverse is indeed the case. Consequently 
we cannot better gain an appreciation of the present 
structure of the country than by studying it from the 
point of view of its geological history. 

The most ancient mountain region of North America lay 
round Hudson Bay, the whole of the present land of which 
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consists of Archean rock, long since worn down nearly 

to bare level although its rivers do not show signs of age. 

Describe some of the marked differences between a young and an 

ancient river bed.! Howare these differences increased or decreased 

respectively by (a) the character of the climate? (b) the hardness 

of the rock? What do you recall as to the position of the ancient 

block mountains of Europe and of their effect, even after con- 

siderable denudation, upon the position and direction of the great 
mountain folds of the continent ? 

Round this ancient bleck or continental nucleus were 
deposited even layers of sedimentary rock, probably 
derived from its own denudation. By some movement, 
such ag took place in Europe, a great folding of these 
sedimentary rocks in the south-east took place, forming 
the Appalachian. Chain, which at its northern extremity 
was pushed up against the ancient high-land. The 
character of the rocks show this upheaval to have taken 
place in comparatively early geological times. 


How do you connect this statement with the accessibility of coal and 
petroleum in the Appalachians ? 


To the west and south-west, sedimentary rocks were 
laid down, as we have already seen, to an immense depth, 


and it was not till a much more recent geological period 
that the great Cordilleran fold took place. 


What is the nature of the evidence showing this to be recent? 


It is the position of this ancient archean nucleus that 
has determined the direction of flow of Canada’s two 
largest rivers, the St Lawrence along its south-eastern 
border to the Atlantic, and the Mackenzie, flowing north- 
ward to the Arctic. ; 

As we already know, the glacial periods were from a 
geological point of view, comparatively recent. Thus all 


1 See Home of Man, British Isles, p. 61. 


BRITISH NORTH AMERICA 97 


this region was covered by an ice sheet after a consider- 
able amount of land-formation had taken place. When, 
therefore, the ice retreated, some regions were left bare, 
and others covered with boulder clay or piled up moraine. 
It is these moraines which have been the chief cause in 
the blocking up of the courses of the older streams, giving 
rise to their lakes, waterfalls, and rapids. 

You are now in a position to account for the young appearance of 
these very old rivers. Why are waterfalls and rapids usually 
regarded as a sign of youthfulness in rivers ? 

_ These two results of the glaciation of British North 

America have had opposite effects as regards commerce. 
While the great lakes, especially those connected with the 
St Lawrence, have provided excellent highways for trade ; 
the rapids on almost all the rivers have greatly interfered 
with commerce by making communication impossible 
except by canals. 

The following are the chief canals of Canada: 

Sault Ste Marie Canal between Lakes Huron and Superior. 

The Welland Canal between Lakes Erie and Ontario. 

The Galops, Rapide Plat, Farrans Point, Cornwall, Soulanges and 
Ladine Canais between Lake Ontario and Montreal. 

State what rapids, rivers, or reaches they replace. In connexion 
with rapids, discuss the use of the light canoe by North American 
Indians. 

Thus in accordance with this geological history, Canada 
falls into five main geographical divisions : 

(1) The Archean region, including Labrador, and most 
of Quebec in the east, northern Ontario in the south, and 
on the west stretching in a north-westerly direction from 
Lake Winnipeg to the Mackenzie River. 

(2) The so-called Acadian region, including the south- 


eastern maritime provinces and the corresponding portion 
of Quebec. 


Gg? 
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(3) The St Lawrence plain—the most fertile and most 
populous region, lying between Lake Huron and Quebec. 

The remaining two divisions are merely northerly con- 
tinuations of corresponding sections in the United States, 
namely : 4 | 

(4) A central continental plain, and 

(5) The Cordilleran Belt, with the western coastal plain. 

The first of these, the Archean region, as the name 
implies, consists mainly of ancient rocks such as granite, 


Fig. 53.—STRUCTURAL DIVISIONS OF CANADA. 


and is the oldest part of the American continent. These 
hard rocks form the higher ground of what is left of an 
ancient mountain system that has undergone a great 
amount of degradation of one kind or another. 


Describe the various degrading or denuding forces. 


In some of the depressions, however, sedimentary rocks, 
usually greatly metamorphosed, are found, and these 
regions provide some important metal ores, viz. iron, 
copper, nickel, and silver. 
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What do you understand by a metamorphosed rock ? Explain 
with reference to marble, limestone and chalk; slate, shale and 
clay. 


Metallic ores are often found in connection with meta- 
morphosed rocks inasmuch as the great heat and pressure 
causing the metamorphosis of the rocks may give rise 
to such chemical changes as result in the formation of 
metalliferous deposits. 

This region is not agricultural, though from its southern 
border to the northern limit of the various trees, it is well 
timbered (see fig. 63). The whole region has a gradual 
slope from the Laurentian Highlands with an average 
height of 1500 ft. and a maximum of 2000 ft. on the 
south, to a lowland plain round Hudson’s Bay of only a 
few hundred feet in height. The fall from the Laurentian 
highlands to the lakes is steep and the streams flowing 
into them have cut deep gorges with waterfalls. 


In what respect are such rivers troublesome to lumbering? In 
what respect of great advantage to it? Consider the manufacture 
of the less useful wood into wood-pulp. 


The Acadian region resembles the Cordilleran region in 
being an extension of similar structures and features in 
the United States. 


Study the map carefully and show to what extent this isso. Note the 
parallel ridges of mountains. Observe the Notre Dame moun- 
tains of Quebec, forming the main axis and continuing parallel 
to the St Lawrence as the Shickshock mountains. 

What peninsula does the termination of these mountains form on 
the southern side of the mouth of the St Lawrence? Look at 
the contour map. What is the average height of these mountains ? 
How do they compare (a) with the Cordilleras ? (b) with the 
Appalachians ? 


We are not surprised, therefore, to find that there 
is coal in these eastern regions, though the seams, in spite 
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of being widely distributed, are thin and of rather poor 
quality, except in Cape Breton Island, where there are 
very valuable deposits. The Atlantic coast of Nova 
Scotia is of ancient rock, some of it being gold-bearing 
quartz. In the southern portion of Quebec, included in 
this geological region, valuable deposits of both copper 
and asbestos are found (see fig. 62). 

Most of this region when cleared has a fertile and pro- 
ductive soil; but the bulk of its surface having been 
covered originally with primeval woods, lumbering is in 
many parts still the chief occupation. 

Historically speaking, the third of our divisions of 
Canada is the best known and most important, namely 
the Great St Lawrence plain. 

Study carefully the contour map (fig. 52) and, having regard to 
what has been stated above, discuss why this river valley and 
plain should have been the main centre of early settlement. Con- 
sider also the nature of early navigation, the chief necessaries 


of the settlers, their dependence upon the soil, and the difficulties 
of transport and communication in those times. 


We are not surprised, therefore, to find that the real 
wealth of this region, which stretches as a belt from 
Quebec to Lake Huron, depends in the first instance 
upon its soil and then, as we shall see later, upon its 
climate. 

Measure the length of this valley, which stretches from Quebec to 


Georgian Bay in Lake Huron, and contains the most productive 
land of eastern Canada. 


The steep southern slope of the Laurentian plateau 
which, as we have already seen, forms the northern 
boundary between the Archean and these other regions, 
reaches. the lakes at Georgian Bay and rises abruptly 
from the northern coasts of Lakes Huron and Superior, 
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In consequence of this, Lake Huron forms a western 
limit to the St Lawrence plain and in a railway journey 
from east to west one passes from the varied cultivation 
and agriculture of the Laurentian plain, through the 
rugged timbered granite hills of the Laurentian plateau, 


[By courtesy of the High Comnitssioner for Canada. 


Fig. 54.—ORCHARDS. 


and then emerges on to what seem to be almost endless 
stretches of grassy plain. 


Name the States which are included in this fourth region, the central 
continental plain. Of what plain is it a northerly continuation ?P 

Study the contour map and structure map (figs. 52 and 53) and 
estimate the width from E. to W. of this vast plain (a) at the 
United States boundary, (b) at the mouth of the Mackenzie River, 
(c) at an intermediate latitude. 

Compare this plain with that of European Russia, as to (a) the 
character of its rivers, (b) that of its water parting, and (c) the 
presence of lakes. Account for the fact that in each case the 
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strata lie almost evenly horizontal. How far north must we con- 
clude the original central sea of North America to have extended ? 


Though most forms of fuel are obtained in this central 
region and all forms probably occur fairly plentifully, 
mining is not by any means the chief occupation of the 


[By courtesy of the High Commissioner for Canada. 


Fig. 55.—FOoREsTs. 


people. In spite of its northerly latitude, but for a reason 
which we shall discover later in studying in detail the 
climate of British North America, this is one of the finest 
wheat-growing regions of the world. 

As in the States, this plain rises to the west to the 
foothills of a vast Cordilleran belt consisting, as in its 
southern continuation, of an inner ridge, the Rocky 
Mountains, and an outer coast range with a mountainous 
region between. 
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Find the position of the Selkirks, the Gold Range, and the Cariboo 
Mountains. 


This, as might be expected from our knowledge of the 
United States, is the great metal-mining region of the 
Dominion. The western slopes of the central and coast 
ranges are densely wooded and their valleys are filled 


[By courtesy of the High Commissioner for Canada. 


Fig. 56.—CENTRAL PLAINS: THRESHING WHEAT. 


with almost tropical vegetation. The western coast 1s 
much indented with deep fjords, allowing of ocean 
navigation far into the land. 

It is impossible to describe in a few words the climate 
of a territory so extensive and so varied in surface and 
structure that in one region or another all the factors 
influencing climate are well illustrated. 


Enumerate some of the more important of these. Between which 
parallels of latitude does British North America lie P Find places 
in Europe roughly in the same latitude respectively as Canada’s 


104 THE HOME OF MAN 


northern and southern limits. What do you know of the climate 
of, say, Rome in comparison with that of Cape North? Whathave 
we learned as to the climate of Europe as we travel eastward ? } 


It will be remembered that when dealing with the United 
States, we discovered that there is a very marked differ- 
ence in climate between the east and west coasts, and that, 
indeed, the country is divisible into climatic belts lying 
roughly north and south. Each of these belts is, of course, 
subject to a gradual fall of average temperature in passing 
from south to north. 


Recall and discuss these different regions. Which coast of America 
has the greater fall of temperature in passing northward ? What 
current cools the east coast? What current warms the west 
coast? How is it affected by the direction of the prevailing 
winds (a) in the lower latitudes ? and (b) in the higher latitudes ? 


In Canada, while the west coast has a very mild oceanic 
climate very similar to the British and European climate 
of corresponding latitudes, the vast Cordilleran ranges 
afford a distinct climatic barrier and the central plain has 
a marked continental climate with hot short summers, 
and, especially in the northerly section, long cold winters. 

Reference to the isothermal maps for North America, 
figs. 17, 18, and 19, will show to how great.an extent the 
inland region of the Dominion varies in climate, though 
the extreme east, especially in its northern section, has a 
cold winter and a damp summer climate. 


To what current is this due ? 


South of the St Lawrence, the maritime provinces have 
a milder climate with a fairly large rainfall, which 
diminishes as we travel westward to the eastern slope of 
the Rockies. 


+ See Home of Man, Europe, p. 45. 
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Study the isothermal maps and discuss the influence upon their 
course of (a) the Hudson Bay, and (b) the great lakes. The 
average winter isotherm for London is 4o° F. and the average 
summer one is 60° F. Notice the position of these isotherms on 
the winter and summer maps of Canada respectively. Also note 
the position of the isotherm for 32° F. in winter. What do you 
conclude (a) as to the character of the Canadian winter? (b) as 
to the annual range of temperature ? (See figs. 17-19.) 


You are now ina position to explain the severe Canadian 
winter and, having regard to the great range of tempera- 
ture involved in the change from winter to summer, how 
it comes about that it is followed by a very sharp and 
sudden spring. Perhaps, however, the most marked 
characteristic of the summer isotherm is the enormous 
bend northward it takes to the east of the Rockies. 

What is usually the effect of an ocean on the direction of the summer 
isotherms ? Why does this influence not penetrate further inland 
in this case? Does it depend on the direction of the prevailing 
wind or on the lie of the mountains? Can you recall and explain 
a similar effect in the case of Sweden ? 

This fact, that the great Cordilleran system has acted 
as a barrier to prevent the Pacific ocean from exerting 
its moderating influence upon the summer climate of the 
great central plain, has proved to be of the utmost 
importance to the economic development of the country. 
Look at the summer isotherm map (fig. 18) and note the direction 

of the 60.8° F. isotherm. Where does it reach farthest north ? 
Note on the atlas to what latitude it reaches. Compare this with 


the latitude of the north of Scotland, the summer of which is not 
warm enough to ripen wheat. (See p. 50.) 


We thus see that central Canada has a much warmer 
summer climate than the corresponding latitudes of the 
British Isles, so much so that wheat is grown and ripened 
in the neighbourhood of Fort Simpson on the Mackenzie 
River in latitude 614° N. The winter isotherms in fig. 19 
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have already shown us the coldness of the winter in these 
northern regions of Canada, but even this factor is of 
great help to the cultivation of wheat. The sudden onset 
ee of spring (fig. 57) thaws 
=e s==|  thesurface of the ground 
= Oe OF 3 ~ | just sufficiently to allow 
Ey VSS hee | of ploughing and sowing, 
and as the roots of the 
growing plant penetrate 
into the earth they are 
provided with just suffi- 
cient moisture from the 
gradually thawing sub- 
soul. 


= oe 
% 


Fahrenheit 


Fig. 57.—May ISoTHERMS. 


Compare with fig. 19 and note how complete and 
rapid has been the thaw. | Study carefully the table 
on page 63, and _ observe 
the amount of yearly rainfall of Edmonton and note which is 
the rainy month. As a matter of fact, in this region five- 
sevenths of the annual rainfall falls between May and September. 


The winter cold and 
frost, therefore, in some 
of these regions do but 
serve to hold back, as it 
were, sufficient moisture 
in the soil to help in the 
development of the 
young plants in the 
early and warm spring. 

Another factor which 
aids greatly in the warm- 
ing of the climate of the central plain is the rapid 
lengthening of the summer days that follows the sudden 
onset of spring (fig. 58). 


i 


Fig. 58.—NUMBER OF Hours oF DAILY 
SUNSHINE AT MIDSUMMMER. 
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Not only is the climate of the central States of Canada 
exceedingly favourable to the growth of wheat, but in 
these same regions, especially. in the more southern parts, 
as indeed also in Montana and Dakota, there blows at 
intervals throughout the year a warm dry west wind 
known as the Chinook (see pages 54 and 55). 

Over what mountains has this wind come? What has become of 
its moisture? What is the effect on the temperature of a falling 
wind, and therefore on its relative dryness? What falling wind 
occurs in Europe ? What is the character of the Fohn? (See 
Home of Man, Europe, pp. 163, 164.) How were its origin and 
character explained ? 

In the more southerly districts, as, for instance, 
Southern Alberta and Southern Saskatchewan, these 
winds have the effect in winter of keeping the ground so 
free from snow, or severe frost, that cattle can graze out 
of doors all the winter through. The economic value of 
this factor in the climate of these regions can scarcely be 
over-estimated, its influence being felt even as far east 
as Edmonton. 

Roughly estimate the distance of Edmonton from the Rocky 
Mountains. 

In the more northerly regions, the advent of the 
Chinook is accompanied by the most remarkable changes 
in the weather. The thermometer rises from 14° F. (18° 
of frost) to 68° F. in a few hours. 

Describe the effect upon the snow and ground, the former being 
probably at least a foot deep. What do you expect to be the 
effect upon the frozen rivers ? 

A flooding of the rivers is avoided by the fact that the 
Chinook wind is so dry that the snow is dried up as fast 
almost as it melts, the ground being left hard and dry. 


How does this tend to avoid flooding of the rivers also in the spring ? 
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A glance at the rainfall maps (figs. 20-22) shows this 
central region to have a small annual rainfall—everywhere 
under 20” and in some parts as low as 12”. In these 
drier regions, too, droughts are liable to occur, and, in 
consequence, to avoid possible loss of crops, irrigation is 
being more and more widely employed. In some dis- 
tricts on the foothills of the eastern slopes of the 
mountains, the lack of rainfall is compensated for by 
moisture brought down from the hills beneath the surface, 
1.e. the ground water level comes near the surface. Such 
‘land is liable to the opposite danger of being waterlogged 
in an unusually wet season. 

In direct contrast to the climate of this region is 
that of the eastern states of the Dominion. The differ- 
ences, however, are capable of Ba demonstration and 
explanation. 


Compare the climates of the following regions and explain carefully 
their characteristics. Compare with figs. 17, 18, and 19. 

Nova Scotia has a moderate summer, and the temperature seldom 
falls to freezing point in winter. The spring is slow. How do 
you account for this as compared with the sudden spring of the 
central region ? The rainfall is moderate. 

New Brunswick has plenty of snow in winter. How is this of value 
to lumbering (a) in land transport in winter ? (b) in river trans- 
port in spring P 

The rainfall is less than in Nova Scotia. Suggest reasons for this. 

Prince Edward Island—a delightful, moderate summer climate, 
sufficiently sheltered to be free from the Atlantic fogs. Recall 
the cause of these fogs and name the islands thus affording shelter. 

Ontario. Observe the extreme boundaries of latitude of Ontario 
and compare them with the positions of London and Rome. 

Explain, therefore, the positions of the chief isotherms and the 
ripening of peaches and vines in southern Ontario. What do 
you know as to the amount of snowfall in London and Rome 
respectively ? How do you explain the low temperature and 
consequent permanence of the snow in winter in Ontario ? With 
what part of Europe does it compare ? 
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Quebec. The summers—at least in the west—are as warm as in 
Ontario, though the winters are colder. Study the isotherm 
maps and discuss reasons for the colder winter. 

St Lawrence Valley. In the lower section the spring begins later 
and more slowly. Why is this of great importance to the fruit- 
growing of Montreal? Why is a sudden early period of warmth 
in our own country liable to be destructive to fruit trees ? 

British Columbia. Why should the climate here be so warm and 
moist and of all parts of Canada most resemble that of the British 
Isles and Western Europe? Which is the warm current of the 
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Fig. 59.—FUEL AND IRON REGIONS. 


How are the iron districts of Canada placed (a) as regards fuel for smelting either from 
Canada or from the United States (fig. 38) ; (4) as regards transportation ? 

Compare with the map in the atlas and note the position of Calgary in the neighbourhood 
of which fresh sources of petroleum have been found. 


Pacific which roughly corresponds to the Gulf Stream in the 
Atlantic 2? What influence has it upon the climate of this region ? 


(Fig. 5.) 

As in the States, so in Canada, there lie between the 
coast and the Rockies alternate dry and moist belts, the 
actual ranges themselves, e.g. the Selkirks—forming the 
moist belts and the intervening plateaux the dry regions. 

Account for this. Can you suggest two reasons why the Selkirks 


have a greater snowfall than the Rockies ? Would there be so 
much difference if the Selkirks were not so high as the Rockies ? 


110 THE HOME OF MAN 


Study carefully the map showing the distribution of coal 
throughout Canada (fig. 59) and observe that this mineral 
is entirely absent from all the most populous parts of the 
Dominion, there being no deposits between the com- 
paratively scanty supplies of New Brunswick and the 
coalfields of Manitoba which, though extensive, are not 
much worked. 


Whence can the manufacturing towns of Ontario and Quebec 
obtain fuel, both anthracite and ordinary coal? Account for 


ET CHURCHILL: 


Fig. 60.—TRANSCONTINENTAL ROUTES OF 
British NorRtTH AMERICA. 


The three passes by which these main routes cross the Rockies are respectively from North 
to South: 
The Yellowhead Pass, 3738 feet high. 
The Kicking Horse Pass, 5329 feet high. 
The Crow’s Nest Pass, 5500 feet high. 
The first named being under 5000 feet is clearly marked on fig. 9. 


the export coal trade of the lake ports of the United States. 
Name one or two of these ports. Note the positions on the 
railway of the coal towns of Lethbridge, Banff, and Cochrane, 
the latter between Calgary and the Rockies. In what parts of 
Europe have we found coal being mined on the mountainous 
border of a great plain P 


British Columbia is well supplied with coal, the fields 
which are being mined probably forming only a small 
portion of its resources. Anthracite is mined in the 


BRITISH NORTH AMERICA 111 


Crow’s Nest Valley, the pass through which the C.P.R. 
(Canadian Pacific Railway) crosses the Cordilleras, and 
also in the Nicolay Valley, while good bituminous coal is 
found in the Queen Charlotte Islands and on Vancouver. 
Note the position of Nanaimo, the chief coal port on Vancouver 
Island. Why is itso valuable to the C.P.R.? Note also the position 


of the Nicolay Valley and that it is situated in what is called the 
“ Railway Belt.’’ 


The Grand Trunk Pacific is being carried va the Yellow 
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Fig. 61.—CHIEF MINING REGIONS FOR GOLD, SILVER, 
LEAD, AND ZINC. 


Name some of the chief towns connected with the running of these minerals. 


Head Pass and the southern source of the Fraser River 
over the Rockies to the mouth of the Skeena river at 
Prince Rupert. 


What source of coal is near this terminus ? 
What other railway comes into British Columbia by the same pass P 
Where is its terminus ? 


In a fully developed country like the United Kingdom 
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a map showing the relative density of the population 
throughout the country is a fairly exact index to and is 
indeed determined by the character of the occupations 
of its inhabitants. 


Look at fig. 66 and compare with figs. 59-65 and consider how far 
this is true of the Dominion. Study Table I in the Appendix 
and note which Provinces contain the bulk of the population. 
Do the same appear to be the most populous on the map? Note 
the large area of the North-West Territories belonging to Quebec 
and explain the discrepancy observed. 

Do you trace any connection between the regions of densest popula- 
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Fig. 62.—CuHIEF MINING REGIONS FOR COPPER, 
ASBESTOS, AND NICKEL. 


Name some of the chief towns connected with these minerals. 


tion as shown in fig. 66 and the situation of the main coalfields ? 
To what extent does the question of accessibility to other parts of 
the world seem to have determined the regions of densest 
population ? , 

Study carefully fig. 59, page 109, and name towns in Ontario, 
Quebec, and British Columbia situated where iron ore is found. 
Which of them are situated near coal supplies ? Why is coal im- 
ported from the U.S.A. to Hamilton for the iron smelting trade? 
How is it brought over? Where is gold mined? (fig. 61). 
Which are the most accessible and which the least accessible of 
the gold deposits ? How is it that gold should be mined in a 
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district so inaccessible as the Yukon and Klondike? How do 
you account for gold being found chiefly in the west and in the 
Archean region? In what class of rock is gold usually found, 
unless it is alluvial ? 

Which region of Canada has the most varied supply of minerals ? 


Ontario has certainly the greatest variety and, up to 
the present at least, the richest stores of minerals of all 
kinds, having both silver and copper mines, and the 
richest nickel deposits in the world. Quebec has also 
very valuable supplies of asbestos, whilst lime salts and 
building stones of all kinds are widely distributed in the 
eastern states. 

You are now in a position to discuss the reason for the 
chief industries of certain regions of the Dominion and for 
the growth of the chief cities. 

Nova Scotia, as we have already seen, contains some of 

the most densely peopled districts cf the States (fig. 66). 


How do you connect this with its mineral resources ? 


Some 70 per cent of the coal mined is from Cape 
Breton Island. Gold is mined in the districts lying on 
the eastern border, whilst further west some iron is mined. 

Agriculture is the chief occupation, though the fisheries 
are also very valuable. 


Consider the character of a large portion of the population and 
account for the great development of dairying. 

Note the situation of the valley of Annapolis, noted for its apple 
orchards. 

Note the position of the following towns: 

Halifax—one of the chief winter ports of Canada, during the winter 
months in which the St Lawrence is frozen. 

Trace its railway connections with Quebec and Montreal. 

Sydney—as a coal shipping port. 


New Brunswick, was once one vast forest, and lumbering 
is still its chief asset. 


H® 
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Note the three chief rivers, the St John, the Miramichi and the 
Restigouche. Name the towns at the mouths of these rivers. 
Of what assistance are these to the chief industry ? How does 
the factor of the climate also assist ? Account, too, for the reputa- 
tion that New Brunswick holds for hunters. 


It is thus easy to account for the fact that in New 
Brunswick agriculture takes second place, in spite of the 
existence in the river valleys of exceedingly fertile strips 
known as Intervale lands. 


What Bay is situated to the south of this country? What is its 


Ravny River f ; sauit Sthiane HONTRE a 
Cleared or not densely wooded m is Ottis 
(ll we wooded De: 
FEE Cordi//eran aes 
“a a A MILES 
{__]Prairie - — Q_ 00 200 


Fig. 63.—TIMBER LANDs. 


shape? From which direction, a northerly or a southerly one, 
do the tides approach the British Isles and the North Atlantic ? 
Recall the nature and cause of a bore and account for the bore 
of the Bay of Fundy, which is the greatest in the world. 


Fishing occupies a large number of people in this State, 
as the Bay of Fundy affords a long stretch of coast and 
its waters never freeze. 


Note the position of St John’s and discuss its rivalry with Halifax 
as the chief winter port of Canada (fig. 60). Discuss the position 
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of Fredericton as the capital and Moncton as a railway centre. 
Why are all the chief cities near the southern coast? 


Prince Edward Island. It is somewhat difficult to 


explain the density of population of this comparatively 
small island. 


Estimate roughly its length and breadth and compare with Iceland. 
How would its position render it favourable for settlement ? 


Its climate, gaining for it the name of the garden province 
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Fig. 64.—CHIEF AGRICULTURAL REGIONS. 


and rendering it an ideal summer resort, must, however, 
be regarded as its chief asset. Of all the countries forming 
the Dominion its climate most resembles that of Great 
Britain, except that the ice of the St Lawrence mouth 
greatly delays the spring. 


What island shields Prince Edward Island from the Atlantic fogs? 


Its fertile soil, which can readily be enriched by fertiliz- 
ing products of the sea (decaying fish and shell waste), 
makes agriculture its chief industry, along with, of course, 
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fishing, Most of the agriculture is devoted to what one 
may call secondary production, e.g. bacon, butter, and 
cheese, just as we have previously classified steel and iron 
goods as secondary as compared with pig iron, clothes as 
compared with woollen yarn. 


Note the position of Charlottetown and describe the nature of the 
bay upon which it stands. Connection with the mainland is 
maintained by ferries from Summerside and Charlottetown. 
Can you suggest why at certain seasons the ferry must travel 
from Georgetown to Pictou? In explaining this, recall first 
the influence of land and sea respectively upon climate, and dis- 
cuss the reasons which determine how far out to sea the freezing 
of ariver estuary is likely to extend. What would you conclude to 
be the influence of (a) tide P (b) salt water ? 

In which part of Canada does the spring first make its appearance 
and then progress most rapidly ? At what season will ice, there- 
fore, be carried furthest out of the river mouth and be most likely 
to cause a block P 


Quebec, with a large proportion of its inhabitants still 
speaking French, is the original Canada of history. 

As we have already seen, the winter is long and severe, 
but it is followed by a rapid spring and a summer so warm 
that even maize and tobacco can be grown. 


Note the position of the city of Quebec on the high left bank of the 
river where the Laurentian plateau reaches the river. What event 
do you recall in history connected with the Heights of Abraham ? 


Transatlantic passengers here leave the steamer, though 
cargo is carried further up stream to Montreal (=Mount 
Royal), the deepening of the river channel having en- 
couraged the more rapid growth of this city, which is 
situated on a rocky island in the river. In fifty years 
while the population of Quebec city has remained almost 
stationary, that of Montreal has increased between three 
and fourfold. 
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What may be the effect upon this of the much increased tonnage 
and draught of Atlantic liners and vessels ? 


Near Montreal are some of the finest apple orchards of 
Canada, but though the State of Quebec has its agriculture 
highly developed, especially in the St Lawrence belt, its 
products are largely for home consumption. The State, 
first in butter-making, is second only to Ontario in its 
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Fig. 65.—AVAILABLE WATER POWER OF QUEBEC. 


The marks across the rivers indicate available water power. Every year sees a wider 
application of these vast resources of power, commonly called “‘ white fuel.” 


cheese production, which latter is exported to Great : 
Britain. Oats and hay are the most valuable crops, of 
which the latter is exported in considerable quantities to 
the United States. 


Consider the character of the most accessible region of the United 
States. Is it industrial or agricultural? Account for this 
export. 


Quebec is probably richly endowed with minerals, 
which, however, except for asbestos, are not yet much 
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developed. Quebec has a forest area covering over a 
hundred thousand square miles, and consequently lumber- 
ing in all this region takes precedence of mining. 


Can you suggest a reason for this precedence ? 
In which other State have we found this to be the case P 


We have referred already to the notable absence of 
coal, in spite of which, however, the State is second only 
to Ontario in manufactures. 


Note the large number of tributaries on the left bank of the St 
Lawrence and, recalling the steep character of this bank, suggest 
what form of power is readily obtainable (see fig. 65). Discuss 
the fact that Montreal is the busiest manufacturing city of the 
State. Note the advantageous position of Three Rivers and 
Sorel. Why should Valleyfield be able to specialize in textiles 
and paper? What is the connection between lumbering and 
paper-making ? With what other requirement for paper-making 
is Quebec well provided ? 

Discuss the industries and the situations of the following towns: 

Leather goods, Montreal, Quebec, and St Hyacinthe. 

Textiles (cotton and wool), Valleyfield, St Hyacinthe, and Sherbrooke. 

Tobacco and cigars, Quebec and Montreal. ; 

Paper and Wood-Pulp, Hull, Grand Mére, Valleyfield, St Hyacinthe. 

Iron, Montreal, Three Rivers, Sherbrooke, Sorel. (Fig. 59.) 

In each case discuss also the home-supply or other source of the 
raw materials necessary. 


Ontario. In studying in greater detail the important 
State of Ontario, we find that it consists of two distinct 
regions, namely, the triangular peninsula of Southern 
Ontario lying to the south of Lake- Nipissing, and 
Northern Ontario. 


What three great lakes and two rivers form the boundaries of Southern 
Ontario? What river and sea form the northern boundary and 
what great lake the southern boundary of Northern Ontario ? 

Note the lake character of the country. With what factor in the 
geological history of the country do you connect this ? 
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These two regions are geographically distinct not only 
as to position, but as to structure, climate, and industrial 
importance. 

Southern Ontario has a fine clay loam soil, unequalled 
for fertility, so much so in parts that the region lying to 
the south-west, between the falls of Niagara and Lake 
Huron, is often called the Garden of Canada. As we have 
already said, the Laurentian Highland, which occupies a 


Fig. 66.—PopuLATION MAP OF THE EASTERN STATES. 


Name some of the chief towns marked inthe above map. Compare with figs. 59 to 62 and 
show to what extent increase of population is due (a) to accessibility to waterways ; 
(2) to the presence of minerals. 


part of Northern Ontario to the north of Lake Superior, 
is a much denuded land, but it has many fertile valleys 
besides its lakes and marshy swamps, the latter known as 
muskegs. From the highest point of the Laurentian Hills 
which form a divide roughly parallel to the northern shore 
of Lake Superior and part of the Height of Land, the 
country slopes away to the Hudson Bay. This at present 
is a much timbered belt, but it is hoped that it will later 
prove a good grazing region, for its low altitude and the 
nearness of the Hudson Bay give it a moderate climate. 
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Discuss the effect of the lakes upon the climate of different parts of 
Ontario, which in its southern part has a much milder climate 
than Quebec and is only liable to extreme winter conditions on 
the Laurentian plateau. 


In agriculture wheat is only grown for home consump- 
tion, as the chief occupation is dairying, more cheese being 
exported from Ontario than from the whole of the United 
States. 


Why should stock-raising, and pork and bacon curing be natural 
accompaniments of dairy-farming ? Upon what are pigs fed? 
Compare the small production of wheat with that of the great 
wheat regions of Western Canada and discuss the reason. Discuss 
which part of Ontario is the best fruit-growing region. 

Why is Southern Ontario no longer a lumbering region, while 
Northern Ontario is still one vast forest ? Compare carefully 
the mining map of Ontario with the lumbering map of: Canada. 
What principle is again shown in this case ? 

Note the distribution of the following natural products and the situa- 
tion of the chief towns connected with them (see figs. 59-64) : 

lron smelting, Hamilton, Deseronto, Sault Ste. Marie. 

Nickel and Copper, Sudbury. 

Silver, Cobalt. : 

Petroleum and Natural gas. are found in the narrow peninsula 
between Lakes Huron and Erie. 

Note and discuss the value of the positions of : 

Toronto, the capital of the province and a most important distribut- 
ing centre. 

Ottawa, the capital of the Dominion, situated on the Chaudiére 
Falls. Why has the city such fine saw-mills ? 

belleville and Woodstock, exporting towns for cheese. 

Fort William, at the head of navigation, has huge grain elevators 
and flour mills. Why? In which direction is the grain being 
carried P 

Port Arthur has a similar position and importance. 


Manitoba. 


Discuss in connection with what you have already learned as to the 
climate of this region, the fact that farming and wheat-growing 
are the chief industries. Why is fishing also of importance in 
Manitoba? Name some of the chief lakes. Discuss the position 
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of Winnipeg (a) as the capital, (b) as a railway and distributing 
centre. 

What does the occurrence of deposits of gypsum (calcium sulphate) 
in this region suggest as to the original disposition of the lakes ? 
What other conclusions can you come to as regards the geological 
history of the south-western region from the presence there of 
soft coal? Note the position of Winnipeg, the chief distributing 
centre of the province. Account for its large stock yards, flour 
mills, and engineering works. With what railways are these last- 
named connected? Note the position of the following towns 
in connection with the industries named: 

Brandon, flour milling. 

Portage /a Prairie, with large grain elevators and flour mills. 

Selkirk, flour mills, saw-mills, and fish cold storage. 


Saskatchewan (rushing water). 


Name the chief rivers of this district. From what region does the 
Saskatchewan derive most of its waters? At what season of the 
year does it become a “‘ rushing water’? ? Why? 

Which portions of the State are respectively concerned, (a) in fur 
trading ? (b) in lumbering ? (c) in farming ? (d) in coal? (See 
maps 59-64.) 

Account for the grain elevators, flour mills, and machine shops of 
Regina, the capital. 

Note the positions of the following towns in connection with their 
industries : 

Moose Jaw, a great trade and railway centre. With what part of 
the United States does it connect ? (See fig. 60.) 

Prince Albert, a lumber town—also a river port for furs. (See fig. 63.) 


Alberta. As we travel westward the valleys of the rivers 


get much deeper, those in Alberta flowing in places some 
300 feet below the level of the prairie. Into these deep 
river valleys there run at right angles deep, narrow, dry 
ravines, that penetrate far into the land and are known as 
coulées. 


Study the contour map (fig. 52) and account for the greater depth 
of the western river valleys. 
What changes in climate must this region have undergone ? 
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Explain why the winter of Alberta is much milder than that of 
Saskatchewan. To what wind is it due P 

Note the position of the following towns in connection with their 
industries : 

Edmonton, the capital, a great centre for trade, flour milling, and 
also furs. 

Calgary, railway centre, live stock, milling. 

In the region to the west of Calgary ideal geological conditions 
have been found for the production of petroleum, and considerable 
boring is being undertaken there. Oil-bearing shale covered with 
layers of impervious rock are found along the foothills of the 
western Rocky Mountains and they are sufficiently contorted 
to form springs. 

Recall the structure of an artesian well and discuss how the con- 
tortion of strata is an advantage to the obtaining of oil. 

Medicine Hat, coal and natural gas. (Fig. 59.) 

Lethbridge, coal, and a railway centre. 

Canmore, anthracite. 

Note the position of the coal towns relative to the railways. 


British Columbia. 


Account for the existence of moist and dry belts. Why do they lie 
roughly north and south P 

Name the chief rivers. How do they flow P 

Which are the chief coal towns of the province ? How do they lie 
relatively to the railways ? 

Note the positions of the following towns in connection with their 
chief industries (see figs. 59-64) : 

Victoria, the capital, with a large ocean and coast trade. 

Vancouver, the chief commercial city, a centre for lumbering. 

New Westminster, salmon canning and lumbering. 

Nelson, fruit-growing, lumbering and mining. 

Rossland, mining, iron, copper, gold and silver. 

Trail, smelting of lead and silver. 

Fernie, chief coal mining centre. 

Measure carefully the length and breadth and compare it roughly 
with the size of Ireland or Wales. 


The Yukon District. 


What main river drains this district ? Through what country and 
into what sea? What town lies at the confluence of the Yukon 
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and the Klondike ? Account for its extremely cold winter climate, 
and its very short summer. Can you explain the compensating 
circumstances by which it is possible to grow garden vegetables 
during this very short summer? (See fig. 58.) 


As in the corresponding and neighbouring State of 
Alaska, gold-mining is the chief industry, though the 
placer mines of Dawson City are now being worked out. 
Coal and copper are plentiful though as yet little worked, 
the latter round Whitehorse at the terminus of the White 
Pass and Yukon railway. 


Along what rivers do travellers from Skagway to Dawson pass after 
leaving the rail at Whitehorse? By what other route can 
travellers from Dawson reach the coast in summer ? Why should 
the Skagway route be preferable to Canadians? Why has the 
opening of this route added to the trade of Vancouver ? 


North-West Territories. This vast area of nearly two 
million square miles consists of a northern belt of barren 
lands and a southern belt of forest regions, mostly of spruce 
fir. As yet no valuable minerals have been discovered. 
The chief settlements are the trading stations of the 
Hudson Bay Company. 


Account for the trade in furs. Name a future industry of these 
regions. Can you suggest why the timber has not as yet been 
cut? Spruce is mostly used for wood pulp. 


Newfoundland, though not a part of the great Dominion 
of Canada, demands a certain amount of special study. 


Make a map study of the island. How far is it from the Labrador 
coast and from Cape Breton Island? What is its greatest length 
(a) from north to south ? and (b) from east to west? How does 
it compare in size with Ireland? What is the general elevation 
of the country, also its greatest elevation ? 


It is found that the surface of the country is irregular, 
the hills are near the coast and the country itself is both 
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barren and marshy. There is not much fertile land 
except in the valleys where the hardier cereals and 
vegetables are grown. 

What is meant by the hardier cereals? Can you suggest a reason 
for the absence of wheat cultivation ? 

As a matter of fact, the climate is so very insular that 
while on the one hand no frost is as a rule experienced in 
the winter, the summer temperature seldom rises above 
8o° FF. 

Why is the east coast cooler than the west? To what current is 
it due? What other influence do the currents of this region 
exert upon the climate ? What danger is caused to navigation? 

Note the situation of the Grand Banks. To what industry has this 
great submarine plateau given rise? Compare with the Dogger 
Bank. What is derived from the cod of Newfoundland ? 

Sealing and lobster-canning are also important industries. 
Excellent iron ore is mined and considerable quantities 
are exported to Nova Scotia, though Newfoundland has 
coal of excellent quality, as also copper ore. Argenti- 
ferous lead and gypsum are also found. 

How do you connect the finding of gypsum with the presence in 
the country of inland lakes and saline marshes ? 

Note the position of the capital, St John’s, Harbour Grace, a 


fisheries depot, and Heart’s Content, the terminus of several 
Atlantic cables. 


Newfoundland was one of the first countries of British 
North America to develop the wood pulp and paper 
industry, especially for export to Great Britain. 


Suggest a reason for this precedence ? What is likely eventuall 
to put a limit or an end to this industry ? | 


QUESTIONS AND EXERCISES 


(1) Trace or draw a sketch map of the St Lawrence basin, marking 
(a) the positions of the chief industrial towns and river and lake 


BRITISH NORTH AMERICA Les 


ports, (b) the chief lake ports of the United States, and (c) the 
reaches where canals have had to be constructed. 

(2) Draw rectangles to represent the area and population of British 
North America, Quebec, and Saskatchewan, scale: I sq. mm. 
=I1000 sq. miles and I sq. mm. shaded=500,000 inhabitants. 
Compare with those of the United States and United Kingdom 
drawn to the same scale. Draw Manitoba on the same scale as 
New York State (I sq. mm.=100 sq. miles; and compare with 
the States and counties already drawn to that scale. What do 
you conclude as to the extent of the development of the State of 
Manitoba ? ) 

(3) Draw rectangles to compare the import and export trade of 
British North America with those of the United States and the 
United Kingdom respectively, to the same scale as in Question 7, 
Chapter V. (See Appendix, Tables II and III.) Compare these 
countries as to the relative value of their total trade per head of 
population. 

(4) Draw thick lines to a suitable scale to compare the number of 
domestic animals in British North America with the number in 
U.S.A., U.K., and France respectively. Use the same scale as 
in Question 9 Chapter V. (See Table V.) 

(5) Look at the table of cereals (Table IVa) in the Appendix. How 
does British North America compare with .S.A., U.K., and France 
(a) as to total wheat production ? (b) wheat production per head of 
population (calculate from Tables IVa and I)? (c) as to the pro- 
duction of other cereals? How far are these determined by climatic 
considerations ? 

(6) Examine Table IVb and note the chief agricultural products of 
British North America other than cereals. What kind of sugar 
is produced in Canada? 

(7) How does British North America compare with other countries 
of North America in its mineral products ? Where does it stand 
in the production of (a) gold, (b) silver, and (c) coal ? (Table VII.) 

(8) Trace the chief contours from the contour map and mark on 
this outline the chief transcontinental railway routes, noting 
the three passes by which the Western Cordilleras are crossed. 

(9) When it is noon at Greenwich what is the time at (a) Montreal ? 
(b) Medicine Hat? (c) Vancouver? What is the difference, if 
any, between local time as shown by longitude and standard 
railway time at any of these towns? (See fig. 8.) 

(10) Study figures 59-64 and make lists of the towns which re- 
spectively are (a) railway centres, (b) sea, river, or lake ports, 
(c) mining towns, (d) agricultural or lumbering centres. 


CHAPTER VII 


MEXICO 


Study carefully the accompanying contour map (fig. 67) and com- 
pare it with a map of North America. What is the situation of 
Mexico? Between which parallels of latitude does it lie? Be- 


Bae FFE eae 
Balle ft ata} 
1000 In Over 
3000/ 6000 ft 

' 


MILES 


0 200 400 


Fig. 67.—Contour Map or Mexico. 


tween which meridians of longitude? Name and describe its 
boundaries. Which are natural and which artificial? How 
does the northernmost latitude of Mexico compare with that of the 
most southerly countries of Europe? How does the*country 
lie relatively to the Tropic of Cancer? What sort of climate 
would you thus expect for this country ? What is the character 
of the elevation of Mexico? Make two E. and W. elevations 
from fig. 67, one approximately through Mexico City and the 
other through the mouth of the Rio Grande. Is the bulk of the 
land of high or of low elevation ? What will you expect to be the 
influence of the structure of this country upon its climate P 


Thus we see that Mexico consists chiefly of a southern 
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prolongation of the western Cordillera region of North 
America, with the result that the average elevation of the 
whole country is high. The central region is a high, 
rugged plateau averaging some 6000 to 7000 feet in height, 
reaching to 8000 feet in the States of Mexico and Puebla. 
This plateau is bounded by high marginal mountain chains 
and is crossed by rather lower ridges, sufficiently elevated 
to form a water parting between the northern and 
southern slopes of the plateau. To the east and west the 
plateau falls away rapidly to the coast, forming thereby 
a serious obstacle to the construction of railways and 
other means of communication. To the south and north- 
east the plateau falls more gradually and, especially in 
the latter case, forms a series of terraces which provide 
some of the most fertile regions of the country. Between 
the high plateau and the coast lies a lowland region. 
Near the mountains this affords a fertile belt rising to an 
average elevation of some 3000 feet and consisting of the 
débris of the great Sierras themselves. This gives place 
to a low-lying sandy belt along the shore-line. 


Comparing with North America generally, on which coast would 
you expect this low-lying belt to be wider? How would you 
connect your observation on this point with the formation of the 
Gulf of California ? 


So high is the average elevation of the country, and so 
great is the difference in elevation between that of the 
bulk of the country and that of the coastal plain, that it 
becomes the chief factor to be considered in discussing 
its climate. 


What is the influence of elevation upon climate (a) in the winter P 
(b) in the summer? Look at figs. 18 and 19 and assuming a 
fall of 1° ‘temperature for every rise of 300 feet, what are the 
average winter and summer temperatures respectively of Mexico 
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City ? How do they compare with those of (a) New York? 
(b) Vera Cruz? Exact elevation of Mexico City=7500 ft. 


Thus roughly corresponding to the three regions of 
highland and lowland there are three climatic zones, as 
follows : 

Tierras Calientes (Hot lands) stretching from the coast 
to a height of about 3000 feet. | 

Tierras Templadas (Temperate lands) reaching to some 
5000 feet and Tierras Frias (cold lands) from 5000 to 

8000 feet. Study figs. 
[F]Tierras Frias | 67 and 68 and note the 
EsTeras Templadas’ elevation of the different 
BBB Tierras Calientes} regions. 

A glance at the rain- 
fall map (fig. 69) will 
show that Mexico has a 
moderate rainfall, and 

| consequently the Tierras 
Fig. 68.—CLIMATIC REGIONS OF Calientes are covered 
MEXICO, : i 
with dense tropical 
jungle—rubber and ma- 
hogany being two of the most important natural products, 
and coffee the chief product of cultivation. 

The Tierras Templadas—though the name implies 
temperate region—are really sub-tropical with a mean 
annual temperature of some 75° F., while the Tierras 
Frias correspond rather to the temperate regions of our 
own continent, suitable for the cultivation of cereals and for 
grazing and forestry, and are regions where frosts are rarely 
experienced. Above these are colder regions, the snow line, 
however, not being reached till a height of some 15,000 feet. 
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Compare with fig. 67. 


Find the peaks of Popocatepetl (smoking mountain), Ixtaccihuatl 
(white woman), and Orizaba, each of which is over 17,000 ft. high. 
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We have already noted between what latitudes Mexico 
lies and therefore we shall expect to find its climate, 
apart from the variations which we have already noted 
as due to differences in altitude, to be tropical in 
character. 


What have you learned as to tropical climates? What seasons are 
characteristic of them? How do they differ from the seasons 
of temperate regions? What name is given to these seasons ? 
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Fig. 69.—ANNUAL RAINFALL. 


By tracing this map and placing it over fig. 71 discover the approximate rainfall of 
Mexico City, Vera Cruz, and other cities of this State. 


Whence is the name derived? Look at the seasonal maps of 
rainfall of America (figs. 21 and 22) and discover in which 
season the rainfall is least and in which most. How does your 
observation agree with what you have learned as to the sun’s 
elevation and the rainfall ? 


The distribution of this seasonal rainfall throughout 
the country is as usual determined by the prevailing 
winds and by the lie of the land, e.g. land relatively te 
sea, and mountains relatively to sea and prevailing 


winds. 
2 
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Study figs. 21 and 22, compare them with figs. 3 and 4 and account 
for the positions of the regions of greatest and least rainfall 
respectively. 


The relative length of the dry and wet monsoons respec- 
tively varies greatly, not only in countries in similar 
latitudes, but also in different parts of the same country. 
So great may be this variation that a tropical country _ 
with an oceanic position may have a comparatively even 
distribution of rain throughout the year, though its 
monsoon character will still be marked by a periodic 
alternation of maximum and minimum rainfall. 


Study the following figures showing monthly rainfall and monthly 
average temperature in Colima (Pacific coast), Zacatecas (inland), 


Colima Zacatecas Vera Cruz Matamoros | 
Latitude . | 19° 12’ 225s. 19° £2 25° 49’ 
Height 
above Sea- 
level . |r500ft. 7600ft. 45 ft. 170 ft. 
Temp. | Sai" | Temp. | Mei | Temp. Ran | Temp. | Nei 
P. inches FP. inches F. inches F. inches 
January . | 69.5 5 52 -O |471.4 -4 | 62.6 1.6 
February 70.5 a 52.3 SAerin FS. 2 5 | 63.0 42.4 
Marcon .. | 73:9 ‘y 57.2 9 74.8 6 | 68.4 2.4 
April. . | 76.8 om 62.4 A a I | Baers 
May. -. | $0.6 7) 6a% 5 80.9 4.3 1.90.3 ease 
June. . | 80.9 | 6.8 | 64.8 | 4.9 | 81.5 | 12.5 | 81.9 3.6 
| a ey £2 te 6 Ye 62.0 | 5.2 81.7 | 14.8 | 84.2 2.3 
August . | 79.5 | 6.7 62:4: >|, 3:9 81.7 8.9 | 84.2 | 2.3 
September | 78.1 | 7.4 | 60.6 | 3.1 80.4 | 11.6 | 81.5 fe 
October . | 77-4 | 42 59.4 rq | 76.5 9.0 | 95.4 as 
November | 74.8 5 55.8 .5 74.8 3.2 | 68.4 7 as 
‘December | 72.3 3) Ree 3 | 70.8 2.0 | (63.50) eee 


Maxima and minima in underlined type. 

From the above figures, show the influence of altitude upon climate. 
On which coast is the temperature liable to the greater amount 
of fluctuation ? 
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and Vera Cruz and Matamoros (Atlantic coast). On the same 
plan, for each place draw both a temperature curve and a rainfall 
curve. Mark the months horizontally, and to suitable scales 
the temperature and the rainfall vertically. How does the 
temperature line behave relatively to the rainfall line in the case 
of (a) Colima? (b) Zacatecas? (c) Vera Cruz? and (d) Mata- 
moros? What similarities and differences do you note between 
these places as regards (a) temperature ? (b) rainfall ? (c) monthly 
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Fig. 70.—RouGH GEOLOGICAL Map oF MExico. 


Compare with figs. 71 and 72, and note the positions relative to geological structure of the 
petroleum, coal, sulphur, and other minerals. Note from the atlas the situation of the 
chief volcanoes. 


distribution of temperature and rainfall? Look at figs. 3 and 4, 
and explain what part the trade winds play in causing any of these 
similarities and differences. 


This fluctuation is a result of the periodical shifting of 
the region of minimum pressure from north to south of 
the equator, which is accompanied by a consequent re- 
inforcement of northern winds into the Gulf of Mexico. 
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What effect have we found these Northers to have on the crops of 
Florida ? 
No tropical region of the world is liable to so cooling 
an influence as that which the east coast of Mexico derives 
from the so-called Nortes. 


Explain how these winds increase the rainfall and how the west 
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Trace this map and compare with fig. 67. Note the elevation to which the railways have 


to be carried. 


coast is protected from them. Discuss the influence of the 
Nortes on the climate of Matamoros (see Table, p. I 30). 


It is possible now to explain why irrigation is often 
necessary in the tropics, not merely in arid regions but 
also in those which have a heavy rainfall during the wet 
season. 


How is the variation in the bulk of the rivers affected by the presence 
of snow-capped peaks and glaciers at the sources of the rivers? 
How may parts of Mexico be affected by the fact that it does not 
possess a large mountain region above snow-level ? 


The soil of Mexico is very largely volcanic in origin, 
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the three highest peaks already mentioned being extinct, 
or perhaps dormant volcanoes, for the whcle country is 
liable to severe earthquakes, and it is only in compara- 
tively recent times that Popocatapetl has belied its name 
(smoking mountain) by ceasing to smoke (fig. 70). 

In spite, however, of the large area of volcanic deposit, 
very valuable mineral deposits are widely distributed, 
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Fig. 72.—MINERAL RESOURCES OF MEXICco. 


especially along the lines of greatest upheaval, and in 
some of the very ancient mountain groups which lie 
athwart the plateau. Of these, the most important is 
perhaps a lead ore containing a high percentage of silver. 
Gold and copper are also found in some of the same 
regions. Though the bulk of the remainder of the rocks 
are tertiary or cretaceous, carboniferous rocks supply 
coal, poor in quality though ample in quantity, the chief 
coal mines being in the north near the Sabinas River. On 
the other hand, large quantities of iron ore of high quality 
exist in the Sierra Madre (see figs. 71 and 72). 
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Discuss the situation of the sulphur trade of Puebla—the iron 
trade of Durango, the silver trade of Zacatecas, Guanajuato, 
Catone, S. Luis Potosi, and Pachuca, the opal industry of Queretaro, 
the coal regions of Sabinas, of the Rio Yaqui and the eastern coal 
and petroleum fields in the hinterland of Tampico (figs. 71 and 
72). To what extent are these industries placed advantageously 
(a) to one another ? (b) to the ports ? 


As may be imagined, this wonderful country with its 
varied elevations, its abundant coastal rainfall, and its 
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Compare this map by tracing, if necessary, with figs. 67, 68, and 69, and discover what parts 
respectively, elevation and ‘climate play in Mexico in determining the distribution of 
these products. 


moderate rainfall upon the plateau, affords opportunity 
for the growth, native or cultivated, of almost every pro- 
duct useful to man. | 

On the plateau wheat, barley, Indian corn, and forage 
crops are grown, but on account of the deficiency of rain 
which sometimes occurs, these crops, except in compara- 
tively small regions where irrigation is possible, are liable 
to fail. Stock raising and sheep grazing are, however, 


MEXICO 135 


possible, especially on the borders of the plateau, so that 
while during the rainy season the higher pasturages afford 
excellent grazing, the cattle can be brought down to the 
lower moister regions during the dry season when the 
upper pastures become quite barren. It is, however, in 
the varying regions of the Tierras Calientes that the great 
vegetable wealth of the country is produced. This includes 
vast forests of most valuable trees, mahogany, logwood, 
rosewood, and ebony; rubber; cotton; almost every 
conceivable kind of tropical fruit, coffee, and finally the 
agave plant, which in one species or another affords 
either a fibre (henequen -or sisal hemp, so called from 
Sisal, the original chief port of export), or a sap which 
is made by the natives into an intoxicating drink. 


What two commercial products are obtained (a) from flax ? (b) from 
cotton P 


Just as with flax, a different method of cultivation is 
required according to which of its products is most re- 
quired, so with the agave different species are cultivated 
for sap and fibre respectively. 

Mexico City, the capital, is situated on the site of the 
ancient capital of one of the oldest civilized peoples of 
the world, the Aztecs. It lies at an elevation of 7500 feet 
in a depression in the plateau which at one time must 
have been a vast lake, but is now reduced to a number of 
smaller ones. The drainage system of the city and the 
overflow of these lakes is now carried off by a special 
canal some forty miles long, tunnelled for some five or 
six miles through the mountains. 


How is the city supplied with railways ? How is it connected (a) 
with the United States? (b) with the chief ports of Mexico? 
Name the ports on each coast. Note the position of Guadalajara 
and Puebla. 
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The chief ports of Vera Cruz and Tampico on the 
shallow eastern coast have had to undergo a considerable 
amount of improvement and dredging to permit of access 
for modern sea vessels. 


Compare the railway and contour maps (figs. 67 and 71). Discuss 
reasons to account for the fact that the splendid natural harbour 
of Acapulco has not yest been developed. Can you suggest 
reasons why a railway extension to this port has been so long 
delayed ? What do you imagine will be the effect of the opening 
of the Panama Canal? Note the positions of Salina Cruz and 
Coatza Coalcos, comparatively new ports fitted with the most 
modern appliances. How are they connected (a) with one 
another ? (b) with the rest of the country ? 

Account for the position of Monterey as a steel and iron town and 
engineering centre. 


QUESTIONS AND PRACTICAL EXERCISES 


(1) Draw rectangles as before (see Chapter V, question 6) to represent 
the area and population of Mexico: scale I sq. mm.=I1000 sq. 
miles and 1 sq. mm. shaded=500,000 inhabitants. See Table I. 

(2) Examine carefully Table II of the Appendix. Using the same 
scale as in Question 7, Chapter V, if abase of $ cm. is used instead 
of one of 5 cm., each mm. in height of the rectangle so con- 
structed will represent £1,000,000 of trade. Make out such a 
rectangle, dividing it to show (a) the total trade of Mexico, (b) 
the imports and exports respectively, and (c) by black shading, 
the portion of each trade with Great Britain. 

(3) Construct another rectangle on a similar scale to show the total 
value of the exports of Mexico, shading and labelling that portion 
of it which consists of minerals, silver, gold, copper, and other 
ores. 

What do you imagine is the nature of the mineral import of Mexico P 
With what mineral is the country not too well supplied ? 

(4) Study Tables I and IVa and IVb, and compare the United Kingdom, 
United States, British North America, and Mexico as to the area 
laid out in cereals relative to the size of the country, e.g. number 
of acres per square mile. How do they compare with one another 
in the yield per acre of wheat? Compare also the United States 
and Mexico in the yield per acre of maize. What factor in the 
climate of Mexico explains the growth of such a cool temperate 
cereal as barley in Mexico? In which region of the country is 
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it grown? What other agricultural products are yielded in 
Mexico ? 

(5) How does Mexico compare with other countries in the number 
of domestic animals (for food and transport respectively) per 
head of population? See Table V. 

(6) Contrast your observations from Table V with Table VI and 
note whether Mexico is more of a cattle-rearing than an agri- 
cultural country. Which is the more likely to be the case in a 
mining country? Why is grazing more profitable in an in- 
dustrial and mining region ? How is it dependent (a) upon the 
food requirements of the non-farming population ? (b) upon the 
high value of labour? In answering a consider which is 
easier to import from abroad: cereals or dairy produce; and in 
answering 6 consider which demands more labour: cattle 
rearing or agriculture. ; 

(7) Of which metal does Mexico produce the greatest quantity P 
(Table VII). Draw rectangles to a suitable scale to compare 
the output of silver in Mexico with that in the United States and 
British North America. How does Mexico compare with the 
United States and British North America in the production of 
copper, lead, and zinc P 

(8) How does Mexico compare with other American countries in 
railway development? See Table IX. 

(9) Study carefully the following table showing the chief purchasers 
of Mexican products (expressed in approximate percentages of 
the total production or export). 


Gold Silver Copper Lead Coffee Rubber Sugar 


United States . 84 78 86 60 53 87 » 
United Kingdom 5.8 14 a 7) 22.5 8 % over 99 
France . : x 26 9 12 18 4 Ms 
Germany : e 2 i 4.5 18 5 

Belgium ; % 5 x * x 3 


x =less than I per cent. 


Which country is Mexico’s best customer ? How is this borne out 
by reference to Table IIIa in the Appendix? How does trade with 
Great Britain in each article stand (a) in reference to the United 
States? (b) in reference to the other European countries? Sug- 
gest reasons (a) for the predominance of the United States in 
Mexican trade, (b) for the small amount of rubber and coffee ex- 
ported to Britain. In answering these latter questions consider 
the position of Mexico relative to the United States and also its 
competitors for rubber and coffee in the London markets. 


WE 


CHAPTER VIII 


THE CENTRAL AMERICAN STATES 


Study carefully the map of Central America in the atlas. Name 


the States and describe the boundaries between them. Compare 
the map with the contour map (fig. 74) and note the general con- 
figuration of the land. Are the Andes continuous with the 
Rockies ? Where do the Rockies end? Do the Andes extend 
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Fig. 74.—CENTRAL AMERICA CONTOURS. 


into the Isthmus? Where are the lowest gaps across Central 
America? Where is the Isthmus at its lowest ? Compare with 
the geological map fig. 70, and note to what extent the 
mountains are volcanic. Which of the countries have (a) no 
eastern coast, (b) no western coast ? Which have coasts on both 
sides? Arrange the States roughly in order of their area—the 
three larger and the four smaller states. Compare roughly the 
area of British Honduras with that of Ireland, or Wales. 


have throughout our geographical studies con- 


sidered each portion of the world from a human rather 
than from a purely scientific point of view. To what 
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extent are the countries under consideration a suitable 
home for man? If densely inhabited, by virtue of what 
geographical factors is the populaticn able to support 
itself ? If not densely populated, why not? Is it due 
to inaccessibility or to barrenness ? 


Recall instances. Name well populated regions or countries de- 
pendent (a) on their mineral resources, (b) on a climate and soil 
suited to agriculture. Name a region too barren to support a 
population. 


On the other hand, we have seen that men inhabit regions 
in spite sometimes of the greatest geographical obstacles— 
generally in order to be able to make use of some unique 
or otherwise valuable resources of the country. 

In no part of the world is this true in so many ways 
as in Central America. With climatic conditions which 
have produced some of the most fever-ridden swamps of 
the world, which also give rise to the most sudden and 
destructive of storms, with the constant uncertainty and 
insecurity belonging to a region which has known some 
of the most violent volcanic eruptions and where earth- 
quakes are so frequent that the inhabitants of one capital 
after another have had to seek a fresh and more suitable 
site for their home—with all these natural geographical 
obstacles to contend against, it is far more a matter for 
wonder that this part of the world is inhabited at all 
than that its vast resources should be, comparatively 
speaking, so little developed. 

In studying in some detail the climate of Central 
America we find very interesting examples of the various 
influences affecting climate. 

How do these States lie relatively to the equator ? What is there- 


fore the general direction of the prevailing wind of this region? 
(see figs. 3 and 4). Which parts of Central America are exposed 
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to this wind? Which parts are protected from it? What 
happens to the N.E. Trades when the sun moves to its northern 
limit ? Over what countries does the sun shine vertically as it 
thus passes northward ? 


We thus see that in the northern summer a barometric 
minimum tends to be established over northern Central 
America. 


How will the wind tend to blow relative to the region of barometric 
minimum ? In the northern Hemisphere what happens to winds 
blowing from north to south and to those blowing from south to 
north ? 


Thus we find that this monsoon condition causes on 
the Pacific coast a south-west monsoon wind which, 
blowing off the sea, brings the wet season on that coast. 
On the Atlantic coast, on the other hand, it merely causes 
a continuance of the north-easterly trade wind of the rest 
of the year. 

Examine the accompanying table and explain the even distribution ~ 


of rainfall on the Atlantic coast as compared with the June to 
October rainfall on the west coast. 


Greytown, Nicaragua. Masaya, Nicaragua. 
Rain, inches Temp. Rain, inches 
January . f : 23.3 77.5 8. 22 
February . ioe a ae yy Bo 2 
March. 6.5 78.8° 2 
April : : : II.4 80.8" 3 
May é , ‘ 20.3 80.8" 5.3 
June : 2262 80.I° 10.9 
July ; ; ; 34.4 29:2 6.5 
August. is ay Pe 70.3; 6.8 
September : 4 17.4 80.4” 9.1 
October . : fae BOO 80.3° 10.8 
November ‘ eae 3064 78.4° 2.0 
December : Sey ee 77.0. 4 


Note the position of the mountains which protect the Pacific coast 
near Masaya from November to April from the N.E. Trade Winds. 
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Having regard to this high rainfall on the east coast and to the 
average temperature in these latitudes, discuss the character of 
the resultant climate and account for its exceedingly sultry 
character. Compare the Pacific with the Atlantic seaboard. 
Which has the longer coast ? To which coast do the mountains 
lie closer? Which has therefore the flatter, shallower coast ? 
On which coast are the rivers short and steep ? On which coast 
lie lagoons and salt-water lakes? Find the chief inland lakes. 


The soil, largely volcanic ash, is of a light and pro- 
ductive character and as a result the country mainly 
consists, especially on the eastern side of the mountains, 
of dense tropical jungle and forests. 


In what respect is the climate of the eastern seaboard especially 
suited to such growth ? 


The chief products of the Central American States are 
among those typical of tropical regions and fall into the 
following groups: 

Forest products— special timber such as mahogany, 

lignum vite, rosewood ; 

dye woods, ¢.g. logwood ; 

barks, and other vegetable products collected for 
their medicinal properties, e.g. cinchona for 
quinine, aloes, sarsaparilla ; 

native rubber. 

Cultivated products -— including bananas, coffee, 
tobacco, vanilla, indigo plant and sugar; rubber is 
nowadays also cultivated. 

All the States of Central America, except British Hon- 
duras, are republics, and the development of most of them 
has been greatly retarded by bad administration. In all 
of them, as in Mexico, there are climatic zones dependent 
upon elevation, the most populous regions being the 
plateaux of upwards of 2000 feet in height. 
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Make a careful map study of the different States ; note their boun- 
daries, observing to what extent they are natural, the extent of 
railway development and the positions of the chief towns and 
ports. 

Note the positions of the following trans-isthmian railway and canal 
routes : 

Puerto Barrios (Santo Tomas) to San José connecting Guatemala 
with each coast. 

Puerto Limon to Punta Arénas connecting San José with each coast. 
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Fig. 75.—CENTRAL AMERICAN STATES. 


Puerto Cortez to Amapula. 

Colon to Panama Canal (fig. 76). 

Puerto Mexico to Salina Cruz. \ 

Tampico to Manzanillo. J 

Which of these are in Mexico? In which States are the others 
situated P 


Fig. 71. 


British Honduras contains but little cultivated land and 
is poor in minerals, its inhabitants being chiefly engaged 
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in lumbering for cabinet and dye woods, and in obtaining 
forest products, e.g. rubber, sarsaparilla, palm oil. 


Note the position of Belize the chief town and port. 


Honduras. This country is at present but little de- 
veloped though it probably has very varied mineral 
wealth which is as yet comparatively little worked. The 
chief export is bananas, sent mostly to the United States. 

To which ports of the States will these be sent ? 

Which is nearest ? 

Note the position of Tegucigalpa the capital—also of Jutigalpa and 
Comayagua (a cattle centre) and of the seaports Amapula, Truxillo, 
and Puerto Cortez. 

Which of these have railway connections ? 

Guatemala has on the whole the best climate of the 
Central American States. A careful study of its topog- 
raphy will explain why this is so. The country falls into 
five divisions very much like those of Mexico. There is 
the usual marshy and malarial coast. As throughout 
these States the Atlantic coast is the more malarial, it will 
be readily seen that the unhealthy region is much reduced 
by the short eastern coastline. 

Secondly, we find behind the coastal plain a precipitous 
mountain line with volcanic peaks towering up above it. 
The bulk of the remainder of the country behind this line 
is a vast plateau known as the Altos or Highlands, with a 
very pleasant climate. To the north, the plateau gives 
way to a succession of terraces, while the Plain of Peten, 
which is a geographical continuation of Yucatan, affords 
fertile grazing land. 

The products are much the same as those of the neigh- 
bouring States, including especially coffee (on the 
mountain slopes), cacao, native rubber, bananas, and 
medicinal plants. 
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Gold and silver are mined and a great variety of 
minerals, including coal, is to be found throughout the 
country, but it is not at present known if they are in 
sufficient quantities to be worth mining. 


Note the positions of the following chief towns: New Guatemala, 
the capital, Quezaltenango, Totonicapam, Coban, La Libertad. 
What means of communication have they with one another 
and with the chief ports, namely Champerico, San José, Livingston, 
and Barrios (Santo Tomas). 

Recall the practice of growing coffee on the hillside ; note especially 
the position of Retallhuleu, the chief coffee centre. How is the 
coffee exported from there ? 


Costa Rica has in the past held the distinction of being 
the best governed of the Central American States and is 
therefore the most developed of them all. It has rich 
mines of gold, silver, and copper, which are comparatively 
well developed, and rich agricultural land, made fertile 
by a light volcanic soil. Some 6,000,000 bananas are 
exported yearly to the United States and its coffee is 
famous all over the world. 


Note the positions of San José, the capital, and of the ports Punta 
Arefias and Limon. Observe the trans-isthmian railway. 


San Salvador, though the smallest, is the most densely 
populated State. 

Observe the coast on which it lies; note the plateau-like nature of 
most of the country and thus connect the density of its population 
with the healthy character of its climate. 

Gold and silver are mined and coffee is the chief of its 
products, which are similar to those of the other States of 
Central America. 

San Salvador, like Guatemala and indeed most of the 
capitals of Central America, has had to be moved from 
its original site because of the prevalence of earthquakes. 
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Note its position and those of Santa Aua and San Miguel and of 
the ports Libertad, Acajutla, and La Union. What railway con- 
nections are there ? 

Nicaragua is the largest of these States. It is probably 
the most richly endowed, though at present its wealth is 
not exploited. 


Note the varied character of its surface and contour. On which 
coast are the mosquito swamps situated P 


As in Guatemala, five distinct regions exist in the country, 
but they are very differently arranged. A series of 
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Fig. 76.—THE PANAMA CANAL. 
The black area inland shows the portion of the country that has been flooded by the 
damming of the Chagres River at Gatun, and the white line indicates the ship’s course. 
At Culebra a canal has been cut through the hill. 
volcanic peaks run parallel to the Pacific coast. A central 
region of lakes and plain lies between these and the main 
Cordilleras, the backbone of Central and South America, 
in which there is here a complete break. The Cordilleras 
then fall in terraces to the mosquito coast. The country 
is liable to tornadoes, or cyclones, of a very violent char- 
acter, to which the name Papagayos is given. 
Note the position of Managua the capital, Leon Granada, and Masaya. 
The ports have good harbours, even on the east coast. Note their 


K? 


146 THE HOME OF MAN 


positions—Gracias a Dios, Bluefields, the chief centre of gold 
mining, Greytown. 

Suggest an explanation of the name Gracias a Dios (Thanks to God) 
connected with the generally insufficient harbourage of the 
Atlantic coast of Central America. 


The natural products are as in the other States. Note 
that rubber is now being cultivated here. 
Panama is the last of the Central American States to 


Bos 


Fig. 77.—VIEW OF CULEBRA CUT. 


become independent. Its resources are as yet compara- 
tively undeveloped, but the country has become of world- 
wide interest because of the action of the United States 
Government in purchasing a ten-mile strip across the 
country to complete the ship canal originally commenced 
by the French engineer, Ferdinand de Lesseps. 

What wonderful ship canal between Asia and Africa was con- 

structed by this engineer ? 


Note the positions of Colon and Panama, the Atlantic and Pacific 
termini respectively of the Panama canal. Though the Atlantic 
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and Pacific are respectively eastern and western oceans, what is 
the general direction of this canal which is to connect east and 
west P 


EXERCISES AND QUESTIONS 


(1) Compare the States of Central America as regards area and 
population. For these comparatively small States the larger 
scale is desirable. To avoid confusion, the scale must be clearly 
marked below each diagram. 

Scale: I sq. mm.=100 sq. miles. 
I sq. mm. shaded=50,000 people. See Table I. 

(2) Compare these States as to the value of their (a) total trade, (b) 
imports, (c) exports, and (d) trade (total) per head of population. 
What is the chief import and export in each case? Consider 
the climate and explain why cottons form so generally the chief 
articles of import. Can you explain why the chief articles of 
import in Belize should be the same as the chief articles of export? 
Which country has the greater part of the import and export 
trade respectively with each of these countries ? (Tables II and III.) 

(3) How do Guatemala and Honduras compare with one another in 
the production of cereals ? How does the former compare with 
the United Kingdom in the total number of bushels of cereals 
produced relative to the total area of the country ? (Table IVa.) 

(4) Compare Guatemala, Nicaragua, and Honduras as regards other 
agricultural products. Which is the most productive of these 
three countries ? (Table IVb.) 

(5) Compare the Central American States as regards live stock. 
Which has the greatest number of cattle ? (Table V.) 

(6) How do these States compare as to railway development? Which 
has the greatest length of line (a) absolutely ? (b) relative to its 
area P 

(7) Note from your atlas the position of some of the following 
volcanoes. How do they lie relatively to one another ? 

In Nicaragua: Coseguina, Viejo, Monotombo, Omelepe, Madera. 

In Costa Rica: Irazu, Turialba, both over 11,000 ft., Chinqui. 

In Salvador: Santa Aua, Quizate, Peque, San Miguel, Conchagua, 
Conchaguita, Izalco. 

In Guatelma: Tajamulco, Tacana, Acatenano, Fuego, Pacaja. 


CHAPTER IX 


THE WEST INDIES 


Study carefully a map of the West Indies. How do they lie? 
Which islands lie toward Florida, Central America, and South 
America respectively ? Name the various groups. Which are 
the largest islands? Which are the chief British possessions ? 
Name the two large republics and the chief islands and groups 
belonging respectively to France, Holland, and the United States. 

A COMPARISON of fig. 9 with the atlas indicates at once 
the fact that the West Indian Islands consist of the 
summits of a chain of mountains extending in a vast 
curve from South America to Central and North America. 
In geological history and resulting structure these islands 
fall into four groups, three of which form roughly parallel 
zones ; firstly, an interior volcanic zone, found only in the 
Lesser Antilles; secondly, a zone consisting mostly of 
Cretaceous and early Tertiary rocks, and comprising most 
of the Greater Antilles and the outer margin of the Lesser 
Antilles; thirdly, a low-lying zone consisting of later 
Tertiary and Quaternary deposits, and like the second 
zone broader at its western end. The fourth group, 
including Trinidad and the islands off the north coast of 
South America seems to have shared a different geological 
history, probably that of the mainland. The Peninsulas 
of Florida and Yucatan both seem to belong to the same 
geological period as the second zone. 


What would you conciude from these facts as to the frequency of 
upheaval of these islands? How would you connect these 
formations with that of the accompanying inland sea? What 


great upheaval corresponds with the European Mediterranean ? 
148 
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How did the volcanic regions there lie relatively to the upheaval 
and the inland sea? What reason do you suggest for their being 

on the inner edge in each case ? 
In spite of this varied geological history, mineral 
wealth is not abundant, though many metals and some 
coal of poor quality are worked. Perhaps the most 


Fig. 78.—THe Banana HaRVEST. 
(From Stereograph Copyright, Underwood & Underwood, London.) 


remarkable mineral product is the asphalt which is 
derived from the lakes of pitch in Trinidad. 

Something like a sixth part of the islands lies at an eleva- 
tion of over 1500 ft., though, as we have already discovered, 
a large number of them are low and comparatively level. 


What do you conclude as to the climate of the islands as a whole as 
compared with the mainland and as compared with one another ? 
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Look at the isotherm map (fig. 17) and determine between which 
isotherms the islands lie. What difference in these isotherms 
will be caused by the altitude of the loftier islands ? 


For reasons which we have already explained, the 
seasons are alternate wet and dry ones. In the case, 
however, of islands near the equator there are two wet and 
two dry seasons each year. 


Can you explain this from what you have already learned as re- 
gards monsoon winds? How often in each year is the sun 
vertical over any one of these islands? Canyou explain from this 
why May and October are the wet seasons ? Where is the baro- 
metric minimum when the sun is vertical over any sea-girt land ? 

In which of these months, May or October, has the sun been longer 


Fig. 79.—JAMAICA RAINFALL. 
Compare with a map showing elevations, and explain the 
distribution of the rainfall. 


over the Northern hemisphere ? In which of these wet seasons 
will, therefore, by far the stronger minimum be produced? Can 
you account for the October season being the wettest of the year and 
also for the violent hurricanes to which this season is subject ? 


A considerable difference in rainfall exists between the 
different coasts of the loftier islands. 


What is the prevailing direction of the ocean winds in these latitudes ? 
Why have the south and west less rainfall than the north and east ? 
e.g. the north-east coast of Jamaica has a rainfall of over 100 inches, 
while Kingston has a fall of less than 40 inches (see fig. 79). 


With such wide variations both in soil and climatic con- 
ditions, it is small wonder that the products of these 
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islands are so rich and varied. Sugar, fruits of all kinds 
(e.o. limes, bananas, and pine apples), cacao and spices 
are some of the most important exports and many of the 
names have become familiar to us in connection with 
some industry connected with its produce, e.g. Jamaica 
rum, Montserrat lime juice, Havana tobacco and cigars. 


Note and comment on the positions of the chief ports and capitals 


ee 


Fig. 80.—St PIERRE AFTER THE ERUPTION OF MT. PELEE. 
(From Stereograph Copyright, Underwood & Underwood, London.) 
of some of the more important islands: Port of Spain, Trinidad; 
Port au Prince, Haiti; Kingston, Jamaica; Havana, Cuba. 
On which sides of the islands do they lie (a) relatively to the prevailing 
winds ? (b) relatively to the mainland ? 
Note the following islands. Compare their relative development. 
Cuba, called the Pearl of the Antilles. 
Chief products—tobacco, sugar, coffee, and tropical fruits. Great 
development of iron mining during the last few years. 
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Recall the result of the war between Spain and U.S.A. and account 
for the industrial development of this island. 

Cuba has some 1000 miles of railway. How does it compare with 
the length of the island ? 

Note the position of the capital and chief port, Havana. 

Jamaica—a British Crown colony—is noted for the quality of its 
coffee, called, from its source, Blue Mountain coffee. Whilst 
Cuba and Barbados are almost the only islands that now make 
sugar-growing for export profitable, the sugar grown in Jamaica 
is almost all converted into rum. 

It has 200 miles of railway. How does this compare with its length 
and with Cuba? Note the position of Kingston, the capital. 

Note the island of Haiti or Hispaniola divided between the com- 
paratively backward republics of Haiti and Santo Domingo. 

Porto Rico, another Spanish island which was ceded to the United 

Note the British possessions in the lesser Antilles and also the French 
islands of Guadeloupe and Martinique, the capital (St Pierre) of 
which was destroyed in 1902 by the eruption of Mont Pelée. 
States in 1898. Chief products :—Coffee, sugar (encouraged by 
the United States), and tropical fruits. 

Tropical fruits, coffee, cocoa, and sugar are the chief products of all 
the islands. 

Barbados has a splendid climate and soil, and is almost entirely 
given up to sugar cultivation. 

Note the position of Port of Spain, the capital of Trinidad. 

The Bahamas are all British, and mostly uninhabited. Pearl and 
sponge fishing are characteristic occupations of the people of the 
few inhabited islands. 


PRACTICAL EXERCISES AND QUESTIONS 

(1) Compare the area and density of the West Indies with those of 
the Central American States. Draw a diagram to the same 
scale (see Chap. VIII, question 1). (Table I.) 

What climatic consideration would suggest an explanation of the 
greater density of these islands ? 

Recall the early colonial history of these islands and the history 
of the slave trade and suggest some possible connection between 
their history and the density of their population. 

(2) Trace a map of the West Indies naming the chief British pos- 
sessions among them. Which of the other islands are republics ? 
Which are colonies of other European nations? Which large 
island is administered by the United States ? 

(3) Discuss the effect of the opening of the Panama Canal upon the 
chief of the West Indies. 
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OUTLINE OF THE HISTORY OF NORTH AMERICA 


THE origin of the native races of America is a question 
that will probably never be satisfactorily settled, for 
though certain of them reached a high degree of civilization, 
_ yet they left no written records as to their previous history, 
and as they were for so many centuries isolated from the 
Old World, any similarities which may have existed have 
almost died out. Some investigators, however, have dis- 
covered resemblances to the Mongolian races of the Old 
World, which they consider sufficiently striking to support 
the theory that the natives of America reached that 
continent from the east of Asia, either by crossing the 
Behring Straits, or more probably by crossing the land 
which in far remote times joined the two continents. 
The existence of such a bridge is borne out by the evidences 
of subsidence on the east coast of Asia, while the close 
relationship of all the tribes, both of North and South 
America supports the theory of a common ancestry. 

The gradual spread of these wanderers southward and 
eastward throughout the continent must have been a long 
and gradual process and their progress in civilization varied 
greatly with the kind of country they found. Those who 
reached the great plains and forests became nomad tribes 
of hunters. The settlers in the tropics were and are on 
the whole the least progressive, while the highest civiliza- 
tion was reached in what would seem the least favourable 
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localities, namely, the dry, bleak tablelands of Mexico 
and Peru, where the Spaniards on their arrival in the 
fifteenth century found the great empire of the Aztecs and 
the Incas respectively. This is but another illustration of ~ 
the truth borne out by history that mankind progresses 
only in the face of a certain degree of opposition and 
difficulty. 

But, interesting as is the early history of America, the 
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Fig. 80A.—NorTH AMERICA IN 1740. 


native question has remarkably little importance when 
considering modern conditions. The coming of the white 
man to North America changed the whole history and 
conditions of life to an extent unequalled in any other 
part of the world, except Australia. Three nations are 
especially concerned with the history of North America, 
and have left traces of their connection with it to a greater 
or less extent—namely, Spain, France, and England. 

_ The: Spanish—as first arrivals in 1492—claimed the 
whole continent, but were unable to hold it. They chose, 
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however, what seemed to them the best and richest parts, 
that is, Mexico, Florida, and the Isthmus, and planted 
settlements there. (See fig. 804.) 

The French explored the St Lawrence and founded 
Canada—travelling across the great lakes they worked 
their way southward and discovered the Mississippi. 
New Orleans, which still bears marks of its origin, and 
the district of Louisiana were founded at the mouth 
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Fig. 808.—NorTH AMERICA IN I8OI. 


of this river and the French dreamed of a great empire 
uniting this district with Canada. (See fig. 80B.) 

The English formed numerous settlements on the coast 
between Florida and Canada, but were content for a long 
time to allow the Alleghanies to form their westward 
boundary.. The Hudson valley was the only easy means 
of communication to the northward and many a stirring 
incident is connected with this highway between New 
England and New France. Nova Scotia (formerly La 
Cadie or L’Acadie) was long a bone of contention between 
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England and France, but the former succeeded in making 
good their claim to it, though the French settlers held 
out sturdily against them. 

The methods of the three nations form an interesting 
and instructive contrast. Broadly speaking, we may say 
that the Spaniards sought for wealth, the French for 
empire, and the English for trade. Spain ruled her colonies 
by the power of the sword, the French strove to establish 
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Fig. 80c.—NorTH AMERICA IN 1845. 


diplomatic relations with the various chiefs, the English 
unconsciously built up far firmer relations by their trade, 
until they had become so strong as to be independent 
of the natives. The history of North America in the 
eighteenth century is filled with the struggle between 
France and England for the possession (I) of the Ohio 
basin, the most accessible region west of the Appalachians, 
(2) of the Hudson River valley, and (3) of Maine, Nova 
Scotia, and Cape Breton Island. 

In all these struggles the English were finally successful, 
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but their success was marred by the revolt of the American 
Colonies in 1776, followed by their resulting separation 
and the formation of the United States of America. These 
States have spread steadily westward adding State after 
State to the original thirteen. By 1819 all the lands south 
of the great lakes and east of the Mississippi were included 
in their republic. Louisiana, previously ceded by the 
French to the Spanish, was bought from the latter in 
1803 and Florida in 1819. 

In 1821t Mexico became a republic, and its defeat in 
the war of 1845 with the United States led to the addition 
of Texas, Iowa, and California to the States. The purchase 
of Alaska from Russia in 1867 was led up to by the attempt 
to establish telegraphic communication with Europe by 
that route, though the successful Atlantic cable rendered 
it unnecessary. (See fig. 80c, page 156.) 

Both Atlantic and Pacific coasts were thus in their hands 
and it was only a question of time and an extension of 
the means of accesses for the inclusion of the enormous 
intermediate district, which was gradually being colonized 
by the enormous influx of emigrants both from Europe 
and from the more settled eastern States. This was 
accomplished about 1854, and strangely enough this union 
very nearly led to disunion. The differences between 
the Northern and Southern States were chiefly due to 
geographical causes. Thus the Northern States were 
mainly industrial and desired protection from the more 
developed industries of England, the Southern were pro- 
ducers of raw material and averse to taxes on the manu- 
factured articles which they were bound to import. The 
Southern States thought it impossible to dispense with 
slave labour, for which the Northern States had no use, 
and eventually matters actually had to be decided by the 
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Civil War of 1861, in which the Northern States were 
successful. Since that event the advance of the States 
has been more rapid than any recorded by history, though 
British North America is following closely at its heels. 
In both cases the rapidity of advance has been almost 
entirely due to the fact that the nineteenth century pro- 
vided them with a means of communication far superior 
to any previous one, namely, railways, and a glance at 
the railway maps will show how progress has followed the 
railway line—for many of these lines were built before the 
settlements, which they now link together, had even been 
founded. 

In closing this short summary, attention may be drawn 
to the remarkable boundary between Canada and the 
Western States—the longest of its kind and yet one 
of the most perfect, for it has never been violated by a . 
hostile army from either side. By treaties in 1818 and 
1846 it was agreed that lat. 49° N. should be the boundary 
between them from near Lake Superior to the Pacific, and 
the success with which the agreement has been kept argues 
well for the advantage of such a mathematical boundary, 
which may well be contrasted with the innumerable dis- 
puted boundaries of other parts of the world. 


Compare carefully the accompanying maps and endeavour to 
discover to what extent any of the following geographical con- 
siderations have affected the rate of the development of the 
different parts of North America. 

(1) Accessibility relative to other parts of the world. (East and 
west coasts.) 

(2) Character of the hinterland of any river settlement or of any 
strip of coast. 

) Character and extent of the mountain ranges. 

) Size, character, and situation of navigable rivers. 

) Climate. 

) Produce of the soil. 

) Minerals. 
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REVISION QUESTIONS ON NORTH AND CENTRAL AMERICA 


By kind permission of the University of Cambridge Local Examina- 
tions Syndicate the following questions have been taken from 
Senior examination papers and can be well answered by students 
who have worked conscientious/y through the preceding chapters. 


(1) Describe the route of the Canadian Pacific Railway, giving 
an account of the character and industries of the districts through 
which it passes. 

Construct from the industrial and railway maps a special 
map to illustrate your answer to this question. 


(2) Describe and explain the origin of (a) the Colorado Canon, 
(b) the Chinook winds, (c) the Niagara Falls. 


(3) Give a brief description of Jamaica. 


(4) Give some account of the districts in North America (a) where 
wheat is grown, (b) where gold is found. 


(5) Contrast and account for the climates of the East and West 
coasts of Canada.. 


(6) Describe the Cordilleran or Pacific mountain system of North 
America and also the general character of the rivers of the 
Pacific slope. Why is the Pacific coast north of the Columbia 
River so different in character from the coast to the south of it P 

In answering the latter part of this question, consider areas 
of elevation, areas of depression, structure and climate. 


(7) Give an account of the mineral resources of the St Lawrence basin. 
Mention the most important manufacturing industries, districts, 
and towns in this territory. Illustrate your answer by a sketch 
map. ; 

(8) Why is ‘‘ The United States’’ more vitally interested than any 
other nation in the Panama Canal? What countries and sea- 
ports to the north of the Canal are most likely to be affected by 
the opening of it? 


(9) State carefully the position of the following towns and explain 
how far each owes its importance to its position. New York, 
Montreal, Toronto, St Louis, Mexico City, Halifax, Havana, 
New Orleans, Philadelphia, Vera Cruz. 
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(10) Describe and account for the characteristics of (a) the Tundra 
region of North America, (b) the Western Temperate region, 
(c) the Great Basin. 


(11) In which parts of North America are (a) cotton, (b) maize, 
(c) sugar-cane, extensively grown? Give an account of the 
conditions which favour the production of each. 


(12) Describe the physical character of the coastal region of the United 
States between Florida and the Bay of Fundy and show how it 
has influenced the progress of colonisation and subsequent 
development of the country. 


(13) Explain the following terms, illustrating them by examples 
from North America: drowned valley, Mediterranean climate, 
rain-shadow. 


CHAPTER XI 


SOUTH AMERICA: STRUCTURE 


Make a careful map study of the South American Continent. What 
is its shape? What are its extreme north and south latitudes 
respectively ? What are its extreme east and west longitudes ? 
How does it compare with North America in all these respects ? 
In what latitude and climatic zone does it lie at its greatest 
breadth ? Measure the breadth and compare it with that of 
North America and of the old world. What advantages or dis- 
advantages result from this tropical situation? What is the 
extreme range of time in South America? What is the time at 
Pernambuco ‘and Guayaquil respectively when it is mid-day at 
Greenwich ? Name the chief mountain ranges. How do they 
lie relatively to the coasts and to the mainland? Which are 
the most extensive regions of plains? Are they low-lying and 
alluvial, or lofty and plateau-like? On which side of the continent 
are the loftiest plateaux to be found? Name the three chief 
river-basins forming the vast low-lying plains. 


WE thus observe that the structure of South America 
presents a strong similarity to that of the northern portion 
of the continent, falling, as it does, into three distinct 


regions. 


What were the three regions of North America? Name the corre- 
sponding regions of South America. Which mountains corres- 
pond to the Rockies? To which region of North America do 
the highlands of Brazil correspond ? Compare the direction of 
flow and relation to one another of the St Lawrence and the 
Mississippi on the one hand and the Amazon and the Plate River 
on the other. 

What have we noted as to the character of the divide between the 
basins of the St Lawrence and the Mississippi River ? Name the 
three rivers corresponding to the three plains of South America 
and note the character of their divides. By what river are the 
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basins of the Orinoco and Amazon actually connected? How 
may this be regarded as a stage in the process of river piracy ? 
What considerations will finally determine into which river basin 
the waters in this branch will eventually flow ? 


This resemblance in the structure of North and South 
America is still further marked by the geological history 
of the two continental masses. 


Which are the oldest mountains of North America ? 


So also in South America the eastern mountain regions, 
lying between the mouths of the three chief river basins, 
are all ancient and much faulted and denuded block 
mountains. ji 

Compare the positions of the Brazilian tableland and the mountains 


of Guiana with those of the Appalachians and the Laurentian 
plateau respectively. 


On the other hand, the Andes, though much loftier 
than the Rockies, have many points in common with them. 


Consider this statement with reference to 

(a) situation, (b) general trend, (c) volcanic activity, (d) nearness 
to the coast, (e) relative steepness of eastern and western slopes 
respectively. (See figs. 81, 82, 9, and 10.) 


A glance at the contour map will show that the greater 
part of the South American continent rises steeply from 
the ocean. Thus on most of the west coast there is no 
continental shelf, and as the 10,000 ft. contour line beneath 
the ocean lies comparatively close to land, there is no 
good harbour north of Valparaiso. 


What length of coast is thus practically harbourless ? 

How does this agree with the statement that the rising from the sea 
of the greater portion of the South American continent accounts 
for the absence of really good roadsteads and harbours? To 
answer this question, explain the process by which a coast line 
becomes indented. 
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It is only in the southern and comparatively narrow 
prolongation of the continent that a much indented 
fjord-like coast is found, which gives way finally to a 
number of precipitous rocky islands. 


Discuss the formation of these fiords and their relation to the great 


ond) 
WY Vill i 
POLO AL | 
4 OPO OL 
OOS KOO 
COQ GOK « 
Me ie, Melos, 4 
ede ARRAY 
Ye, 
2 


Q) 
KO 
een 
RK 
9.0 970,00, 2 
ORE 
OQ 


Geographical 
.| Information 
Incomplete 


SCALE O 200 400 600 


Fig. 82.—RouGH GEOLOGICAL Map OF 
SouTH AMERICA. 
Compare with fig. 82 and thus determine the relative ages of 


the Rocky Mountains and the highlands of Guiana and 
Brazil. 


Andean chain. Also connect these physiographical conditions 
with the statement that South America was at one time connected 
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with Australia through the Polar regions. What would be the 
effect on the southern coasts of such a subsidence as would 
permanently disconnect the Antarctic continent from South 
America ? 


Nor is the east coast much better provided with harbour- 
age. Apart from the river mouths, Rio de Janeiro is the 
only really good natural harbour on this coast. 


Connect the formation of this harbour with the character of the 
immediate hinterland. Do you know of any other port in the 
world, the harbour of which is almost landlocked and has been 
formed by subsidence ? 


Apart from this comparatively short stretch of coast 
where the Sierra do Mar reaches the sea, we find no 
further instances of subsidence and the bulk of the re- 
mainder of the east coast is low, swampy, and harbourless. 


How would you connect this with the size and character of the rivers 
flowing eastward ? On which coast must the greater part of the 
river silt of South America be deposited ? 

Study carefully the distribution of the lowlands of South America. 
To which three river basins respectively do they correspond ? 


The sheep-grazing plains of the Orinoco basin are called 
llanos, the densely wooded plains of the Amazon seélvas 
(Latin, silva = a wood), and the grassy plains of the rivers 
forming the Plate River, pampas. | 

The vast cordilleran belt of the Andes contains some of 
the highest mountains, plateaux and valleys, and also the 
highest lake in the world. 


Observe on the map in your atlas the position of Lake Titicaca. 
Compare with fig. 81 and determine roughly its height above 
sea-level. 

Estimate the extreme length of the Andean chain of mountains and 
also the position and extent of its maximum breadth. Observe 
how at its northern extremity it divides and turns eastward. 
What coastal and river formations are due to this trendre Note 
that the island of Trinidad is a seaward prolongation of the range. 
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What river basin lies between them and the ancient block 
mountains of Guiana? 

If the Andes are to be considered at all as a southern 

prolongation of the Rockies, it is round the sweep of the 
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In the cases of coal and petroleum compare with fig. 82 and 
in the case of the nitrates with figs. 89, 90, and gr. 

Compare with fig. 85 and show which regions are supplied 
with good facilities for transport. 


West Indian islands and along this eastern bend that the 
folding probably took place. 
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To the punas or lofty plateaux of the Andes we shall 
refer again in studying the western countries in detail, as 
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Compare with fig. 85 and show which regions are well 
supplied with facilities for transport. Which minerals 
are least dependent upon railway development as regards 
their mining and production? 
also to the character of the narrow coastal plain to the 
west of the Andes. 
With such a varied structure as this continent has, 


with a vast cordilleran chain of mountains forming up- 
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folds of rocks of, geologically speaking, recent formation, 
with two groups of eastern block mountains, covered 
with rocks of the Secondary Age, and with a long chain 
of volcanoes, many active to the present day, it is not to 
be wondered at that South America should be possessed 
of rich mineral wealth of all kinds. 

As we shall see when studying the countries in detail, 
coal of varying qualities is fairly widely distributed and 
to a less extent petroleum; in neither case, however, is 
the fuel greatly worked, often scarcely enough to provide 
the quantities required for home consumption. 

Look at the rough geological map and account for this wide distribu- 


tion of coal. What is, roughly speaking, the geological age of 
the different kinds of coal? (Figs. 82 and 83.) 


PRACTICAL EXERCISES AND QUESTIONS 
(rt) From fig. 81, construct an elevation (a) along lat. o°, (b) along 
lat. 20° S., and assuming that the scale of the map is about 400 
miles per cm., determine approximately the exaggeration of the 
vertical scale you use—say I cm.=1000 ft. 
(2) Study carefully a physical map of South America and find the 
positions of the chief peaks, as follows: 


Approximate Height. Approximate Height. 
Andes; Brazil; 

Aconcagua . . 22.000" It. Itahaya . 3 Ooo Tt: 
Mercedario . i EZ 2200: 5, 

Sorata : » 223;500 ,, Guiana Highlands; 

Ilimani : 2 E000" 5, Roraima. pera Fe, 
Chimborazo . . 20,500 ,, 

Juncal ‘ i>. 2O.206 -,, 

Cotopaxi ; .. 19,600 ,, 


(3) Make a careful map of the three chief river basins of South — 
America, naming the chief head rivers supplying the Amazon 
and Plate River respectively. 

(4) Construct from the contour map a rough regimen of the Amazon 
and of the Sad Francisco respectively. 
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CHAPTER XII 


SOUTH AMERICA : CLIMATE 


In the case of a continent which extends from tropical 
latitudes north of the equator to temperate regions 


Fig. 86.—ANNUAL ISOTHERMS, 
(SEA-LEVEL.) 


south of the equator, it 
is impossible to deal ade- 


quately with the cli- 


mate asa whole. Never- 
theless, there are certain 
clearly marked features 
which well illustrate the 
application of tite 
general principles which 
we have already studied. 


Shortly revise the various 
factors affecting climate. 
What is the influence of 
(a) latitude? (b) the sea? 
(c) the direction of the 
prevailing wind? (d) posi- 
tion on the east or west 
coast? (e) situation rela- 
tive to mountains? (f) 
altitude ? 


A glance at the figs. 86-88 (isotherm maps) will 
show to what extent changes of latitude affect the climate 


of South America. 


What are the average summer and winter temperatures of Southern 
Argentine? Compare them with those of Ecuador. In which 
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region of the continent do the isotherms most consistently follow 
the lines of latitude ? In which season of the year do they least 
coincide with them ? 

Before discussing the reason for this apparent. dis- 
crepancy in the map of December isotherms, it is desirable 
to consider the influence of the sea and prevailing winds 
upon the general distribution of climate over the continent. 


In which latitude are the 


greatest distances from = [4 


theseatobefound? In 
which the least? What 
is the range from sum- 
mer to winter tempera- 
tures in each of these 
regions P 
Thus we do not find 
in South America the 
marked differences be- [= 
tween continental and [es : 
oceanic climate that we [= OSes 
should have expected [= SB ONSEE fe 
from our experience of [fee A Ree oS 
Europe. A glance at ieleiejelnicc Rises as TG See Eater koe BE MLES 0 DoD mDgCEOD 
the map will show that Fig. 87.—DECEMBER ISOTHERMS. 
a. ; (SUMMER IN S. TEMPERATE ZONE.) 
it is only in the temper- 
ate regions that the isotherms turn northward during 


one half of the year and southward during the other. 


What is the meaning of an isotherm turning northward in the 
southern hemisphere? and of one turning southward? How 
do the isotherms tend during each half year over tropical South 
America ? 

What do you conclude as to the moderating influence of the sea 
upon climate in tropical regions as compared with its influence 
in temperate zones ? 


The fact that the sea has more of a moderating influence 
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in warming than in cooling has already been indicated in 
the climate of our own islands, where we saw that the 
moderating influence of the sea was more marked in winter 
than in summer.! In the case of South America there 
are to be considered, however, several other causes of 
the peculiarities in the distribution of climate. 


Look at the December isotherm map. What do you note about the 
character of the 80° iso- 
therm? Compare the 
map with that of the 
winter rainfall. What do 
you observe? In what 
way do you connect heavy 
rainfall with high tem- 
perature and low baro- 
metric pressure? Over 
what tropic is the sun 
vertical in December P 
What must be the effect 
of the consequent intense 
heating of the large land 
mass of Brazil (a) upon 


land? (b) upon the at- 
mospheric pressure over 


HOT oo the same region P 


Fig. 88.—JuUNE ISOTHERMS. We thus see thas 
WinTER In S. T ZONE. ; 
oe Sere during one-half of the 
year a strong barometric minimum is established over 
central South America. A glance at fig. 4, page 18 will 
show the consequent indrawing of wind from the south 
Atlantic Ocean. 
What will be the nature of this wind as regards moisture ? Why is 
the wind not drawn in from the Pacific ? What is the direction of 


the Pacific winds? Even if these winds were not already blowing 
away from the land, what would be the influence of the Andes ? 


1 Home of Man, British Isles, page 108. 


the temperature of the. 


Se ee 
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Where do we find barometric maxima established as a result of the 
minimum over the land? Look at fig. 4 and note the spiral 
movements thereby caused in the great oceanic wind belts. 


It is to these great wind belts that we must therefore 
turn to explain the distribution of the varying climatic 
conditions in South America. The accompanying maps, 
figs. 86-91, if carefully studied and compared with the 
wind charts will supply 
all the necessary data far 
better than any verbal 
description. It is only 
necessary perhaps to em- 
phasize in more general 
terms what we have 
already noted in one 
particular case, that the 
wet season of tropical 
monsoon countries 1s 
usually their summer— 
or perhaps, to express it 
better, as the term sum- 
mer really applies only 
to a temperate climate 
—the wet monsoon generally occurs when the sun is at 
its highest point in the heavens. 

In studying the wind charts of the Atlantic and Pacific 
in figs. 3 and 4, it is interesting to recall what we have 
observed as to the extent of the movement during the 
year of the tropical belt of calms and the accompanying 
limits of the wind belts. 


Fiz. 89.—DECEMBER RAINFALL. 


Through how many degrees does the vertical position of the sun 
move from its most northerly to its most southerly position ? 


We should, therefore, have expected the sun to have 


174 THE HOME OF MAN 


carried with it the belt of calms along the latitude of 
maximum heating and therefore minimum pressure, but 
this is not by any means the case. 

Look at figs. 3 and 4 and discover how many degrees difference 
there is between the January and July positions of the belt of 
calms in each ocean. Is it the same for each ocean ? 

Thus we observe that the equator of the world’s tem- 
perature or equatorial isotherm does not, even across the 
ocean, coincide with the 
geographical equator, 
but always lies to the 
north of it. In order to 
explain this fact, it is as. 
well to recall what we 
have so often remarked, 
namely, that the moder- 
ating influence of the sea 
is most marked in the 
winter, while the ex- 
treme climatic influences 
“| of the land masses are 
|.equally shown both in 

i= Summer and in wites 
Fig. 90.—JuNE RAINFALL. in hot as well as in cool 
climates.! 

This fact of such great importance to the climate of 
South America, namely, that the belt of calms keeps 
further to the north in the Pacific than in the Atlantic, is 
probably also affected by another factor greatly influenc- 


11t may be desirable to suggest as additional explanations of the 
comparative loss of the moderating influence of the seas in tropical 
climates (a) the large amount of energy they give up at all times to the 
land in winds heavily laden with moisture, and (b) the absence of a 
winter season, in which the sea can have time to cool. 
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ing the climate of the west of South America, namely, the 
presence of a cold current from the Antarctic up the 
west coast, the Peruvian current, also known from its 
discoverer as the Humboldt current. Having regard to 
the reversal of all water and wind movements in north 
and south latitudes respectively, the position of this 
current corresponds exactly to that of the Labrador 
current from the Arctic 
regions into the Atlantic. 
Study carefully the two iso- 
therm maps. What marked 


effect of this cold current 
is shown in the isotherms ? 


Having regard to the 
various climatic factors 
already considered, the 
position of the country, 
the variations of the 
seasons, the prevailing 
winds and the positions 
of the chief mountain 
chains and masses, you 
are now in a position, 
with the assistance of the accompanying maps, to give 
a fair account of the climate of any country of the 
continent. 


Fig. 91.—MEAN ANNUAL RAINFALL. 


Study figs. 86-91 carefully and answer the following questions : 
Which is the hottest region of South America (a) in December ? 
(b) in June? 

What effect has this distribution of heat on the distribution of rain- 
fall? Which is the wettest region? How do you account for 
it? Which are the driest regions ? What is the cause of these 
desert formations ? In each case discuss the prevailing wind and 
the lie of the mountains. Which region has the most evenly 
distributed rainfall? Why is this even distribution of rainfall 
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characteristic of the temperate regions? In answering this 
question, consider what conditions are necessary to establish at 
any given season a strong barometric minimum. Look at the 
rainfall maps and discuss how far south the monsoon region may 
be considered to extend. 


Having carefully studied these climatic maps we are 
able to explain the distribution of desert, forest, 
and grassy lands throughout the continent; the vast 
tropical forest of the Amazon basin known as selvas; the ~ 
broad expanse of grassy plain, the llanos of the Orinoco ; 
the grassy pampas of the Argentine; the campos of 
Brazil, at one time luxuriant in grass, at another arid 
wastes; the caatangas or thorn scrubs of Brazil; the 
Matto Grosso (large woods) ; the Gran Chaco, the great 
hunting ground; the great desert of Atacama; the arid 
and stony Patagonian steppes on the east and the wooded 
fjords on the west of the southern extremity of the 
continent ; and lastly the plateaux—the high, bleak 
Paramos of the northern Andes and the lofty valleys or 
punas enclosed between rocky fastnesses. 


Classify these various regions into climatic groups: 
(a) those with a continuously moist climate (wooded) ; 
(b) those with rain at more or less regular intervals (grassy) ; 
(c) arid regions ; 
(d) very cold regions. jel 
Compare their climate with their situation relatively to the moun- 
tains and the prevailing winds (figs. 3 and 4, and 81), and show the © 
dependence of the former in each case upon either or both of the 
latter. 


PRACTICAL EXERCISES 


(rt) Onan outline map of South America mark the positions of each 
kind of plain indicated above, Shade in three different ways 
those regions which have respectively no rainfall, seasonal rainfall, 
and rainfall all the year round. 

(2) Study carefully the following table showing the average monthly 
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temperature and rainfall of four different towns in South America 
and answer the questions appended. With advantage, curves 
may be drawn to compare the temperature and rainfall of each 


town. 
Bogota Rio de Janeiro| Buenos Ayres | Puerto Montt 
Latitude . 4.35” N. 22°.54” S. 34.37. 3: Ar 30° $ 
Height 8200 ft. 185 ft. v2 tt, 33 ft 
: Av. Av. eel ra ree Ke. 
Av. Av. ; Av. ; Av. i 
Temp. | Rai’ | Temp. | Rai | Temp. | Reit- | Temp. | Rait- 
’ inches | F inches F. inches F. inches 
January . | 57.5 a7" 77-5 4.8 | 73.6 3.0 | 58.4 | 4 
February § 58 3-5 | 78 4.4 |-'732 eh 1 58.2 4.3 
March 58.4 4.5 | 77.2; 5.1% | 69.6 5-0 | 55-4 7.1 
April. 58.5 | 9.6 | 74 4.6 | 62 0] 57-4 | 7.3 
May . Bees 1.70 | 3.6 186 ae.) 48 [11.5 
June. 58.1 a2). 68 5:92 1252 2.7 45.5 9.6 
July . ee 26 | 67.5 |. 1.6 1 56 Zt 145 11.8 
August 57 3-3 | 68.5 1.9 | 52 2.4 | 45-5 | 9.5 
September | 57 2.9 69 2:3 tse gO. 47.5 4. 6:6 
October . 58 8.4 | 71 3.5468 3-6 | 50.5 5-9 
November 58.2 9.6 | 73 4:3 = 67 2.8 | 54 5.8 
December 58 1 5.0.) 75 5-5 | 72-4 8.8.57 6.2 
Total | | Total Total Bae aiK Patel 
Av. | AS, Av. Av. 
Annual) Nair’ Temp. | Rai | Temp. | Rai Temp. Rai 
Temp inches ee inches F. inches B. inches | 
| 57-9 | 3-4 | 72.5 | 43-5 | 61.9 | 36.7 | 57.3 | 90.6 


Which city is nearest the equator ? Why is it not possessed of the 


warmest climate ? 


determine the sea-level temperature of Bogota. 


then compare with Rio and Buenos Ayres ? 


Allow 1° F. fall for every 270 ft. rise and 


How would it 


Which towns lie in 


the monsoon area and have seasonal rains at the hot season? 
Which lies in temperate regions and has winter rains? Which 
town has a heavy autumn rainfall? Account for this by con- 
sidering the region over which the sun is vertical in March and 
where the chief region of barometric low pressure is being pro- 
duced. Observe a similar increased rainfall in Rio in September 
when the sun is once more returning to its vertical position over 


mM? 
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the Amazon basin. Recall that in the autumn (March) the sun 
has for six months been vertical over South America and there- 
fore is then exerting its very greatest heating power in the Amazon 
basin and then explain why the September rainfall is less than 
that in March. 


CHAPTER XIII 


SOUTH AMERICAN STATES: COLOMBIA 


Study a large political map of South America and note the situation 
of Colombia. Between what degrees of latitude and longitude 
does it lie? What are its boundaries as marked on the map P 
Which oceans and which States are on its borders? Which of 
its boundaries are natural? Consider the comparatively un- 
explored and undeveloped character of some of the interior and 
explain the fact that some of its boundaries still have to be fixed. 
Where do three States join? Name the States. Which rivers 
flow wholly in Colombia? Into which ocean does the largest 
of them flow? Note the lie of the mountains and explain this. 
Find the position of the watershed between the San Juan and 
Atrato Rivers. Note the respective positions of the Eastern and 
Western Cordilleras, the Sierra Nevada, de Santa Maria, and its 
low-lying junction with the main Cordilleras, namely, the Sierra 
de Perija. Name the rivers draining eastward (a) through 
Venezuela into the Orinoco basin, and (b) through Brazil into 
the Amazon. 


We thus see that Colombia occupies that part of the 
northern Andean territory where the cordillera divides 
into three parts. A narrow plain borders the highlands 
on the Pacific coast, a larger extent of low-lying alluvial 
plain borders the Caribbean Sea, whilst on the east the 
land slopes away more gradually and merges into the 
vast llanos and selvas of the Orinoco and Amazon 
basins respectively. Between the branches of the Cordil- 
leras are to be found the chief river valleys, the main, if 
not sole, means of communication in a region traversed 
by almost impenetrable mountain regions. 

As may be imagined in a country with a structure 
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including on the one hand stretches of low alluvial plains 

and on the other hand some of the loftiest and barest 

plateaux in the world, and situated wholly within the 
tropics, every variety of climate is found. : 

In what other country have you found a series of climatic districts 

determined by elevation? Name these different climatic regions. 
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Fig. 92.—SouTH AMERICA (POPULATION PER 
SQUARE MILE). 


Compare with figs. 81, 83, 84, and 85, 86, and gr. 


So in Colombia, the low-lying land at the mouths of the 
rivers forms a Tverra Caliente. So swampy and fever-_ 
ridden are these regions that the towns and settlements 
are situated mostly on low hills scattered about them. 

The lower slopes of the mountains with their valleys 
at a height of from 3000-6000 ft. provide the country 
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with Tierras Templadas, with a sub-tropical or warm 
temperate climate. | 
Whereabouts—on the slopes or in the valleys—are bananas, tobacco, 
sugar, vanilla, and rice the main products? Where will oranges, 
lemons, pineapples, and coffee flourish? What is the chief 
cereal of these warmer regions ? 

While the temperatures of the Tierras Calientes and 
the Tierras Templadas range from 77° F. to 81° F. and 
from 63° F. to 77° F. respectively, the third region, at a 
height from 6000 to gooo ft., provides the Tierras Frias of 
this country. With an average temperature of from 44° 
to 54° F. they correspond to our own climate, the cool 
temperate. Potatoes, European fruits and vegetables 
are, therefore, characteristic of the produce of these 
regions. (See Appendix, Tables X—XII.) 

What cereals replace maize in this region? Which will grow at 
the higher altitude, barley or wheat ? 

Above these zones of cultivation is a fourth region 
reaching from gooo ft. to the snow line (civca 14,000 ft.) 
consisting of desolate plateaux and constantly swept by 
icy-cold winds and rains. These are the dreaded Paramos 
and are to be included among the most inhospitable 
regions of the world, being often almost impassable 
because of their morasses and cold wet winds. 


What is the nature of the seasons in a tropical country ? 


Strange to say, the wet and dry seasons are differently 
distributed in the north and south of the country 
respectively. 

How often is the sun each year vertically overhead in Colombia r 


Account for the fact that Bogota has two seasons of maximum 
rainfall (see page 177). 


Thus, as we have seen in a previous chapter, Bogota 
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has two seasons of maximum rainfall—spring and 
autumn. On the other hand, the towns in the plains 
and near the coast have a much more evenly distributed 
rainfall, except in the months of December, January, and 
February, when the sun is vertical over the tropic of 
Capricorn and the rainfall is reduced to its minimum. 

In which wind-belt does Colombia lie? Explain the diminished 

rainfall of these months (see figs. 3 and 4). 

As soon, however, as the vertical position of the sun 
moves southward, the N.E. trades re-establish steady 
moisture-bringing winds. As already suggested, how- . 
ever, local conditions cause great variations from the 
normal climatic conditions. 


Study carefully the following tables and compare with them the 
figures given for Bogota on page 177. 


Puerto Berrio Medellin 
Latitude . rane 22) N; 6°10’ N. 
Height : ay Boo it. 4652 ft. 
Temp. °F. Temp. °F. Rainfall 
inches 
January : : ‘ 79.3 70.2 2.2 
February: . ; 79.1 71.0 2.6 
March : , : 78.6 70.2 5.4 
April . : : . 78.2 70.1 7.0 
May . ; : : 78.6 70.2 7.8 
June . 78.8 70.1 6.6 
VEL 5 : 78.4 69.8 6.4 
August ; : 78.4 70.1 5.2 
September . ‘ ; 78.4 69.8 6.4 
October 78.6 68.7 74 
November . : ; 78.8 68.3 5.8 
December . : : 79.1 69.0 2.9 
Extreme variationoftemp. . a 27 = 
Total rainfall . i ; ae Bas 
Average temp. . ; : 78. y 69 


Which is the hottest month in each town? How does it sipea 
upon altitude? Which town has the hotter climate? Upon 
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what does that depend? Find the rate of fall of temperature 
per 100 ft. altitude as between Puerto Berrio and Medellin and 
between Medellin and Bogota. Note the difference in latitude and 
suggest why the rate of fall is lower in the latter case. Notice the 
months of maximum rainfall in Medellin and Bogota respectively 
and observe that it corresponds roughly to the movements of the 
sun. How often each year is the sun vertically overhead in each 
of these places? How often, therefore, each year does a per- 
manent low pressure area tend to be established ? Why, there- 
fore, are there two periods of heavy rainfall ? Why should the 
periods of Bogota be further apart than those of Medellin? In 
answering this question, consider the relation of latitude to the 
intervals elapsing between the successive periods at which the 
sun is vertically overhead, e.g. of a place (a) on the equator, 
(b) on each of the tropics of Cancer and Capricorn, (c) ona 
latitude approximately midway between these. 


On the south eastern side we find that in the northern 
section the country shares in the seasonal rainfall of the 
Orinoco basin, a climate which produces the open grassy 
plains, the famous Ilanos of that region. In the south, 
on the other hand, the streams flow into the Amazon and 
the country with its evenly distributed rainfall belongs 
to the selvas or heavily wooded plains of the Amazon 
basin. 

The country is also well favoured in soil and geological 
structure. The soil on the temperate slopes of the Sierra 
Nevada de Santa Maria is exceedingly rich and_ these 
Sabanas, as they are called, are some of the most fertile 
regions of the world. 

Look at the list of Colombian products and exports in the appendix 
and state which are produced in this temperate region. (See 
Tables IIIb and X-XII.) 

The western part of the country consists of tertiary 
rock, except where quaternary overlies it on the lower 
regions. The central cordillera are crystalline, whilst the 
eastern slopes are cretaceous. 
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Suggest what processes may have produced this varied distribution 
of rocks. 


With such a variety of structure it is not to be wondered 
at that the country is richly supplied with minerals of all 
kinds—coal (tertiary) ; iron; rock salt; gold (alluvial 
and placer) ; silver; platinum; and copper all occur in 
plentiful quantities, but at present are comparatively 
little developed. 


Connect this want of development with the structure of the country. 
Which is the chief river? It is only navigable to La Dorada 
(nr. Honda) and again a little above the rapids. Note the position 
of Antioquia, the chief coal centre on the Cauca. Which minerals 
do you connect with the presence of quantities of red sandstone 
in the country? Recall the chief mineral occurring in the 
red sandstone of Cheshire. In which rocks do silver, platinum, 
and placer gold occur? To what extent are the crystalline rocks 
in Colombia accessible (see fig. 82) ? 


Lead, mercury, and manganese are mined, and Colombia 
provides nearly all the world’s supply of emeralds. 


Note the positions of the following ports and towns, and observe 
as far as possible how the development of their industries is 
dependent upon their situation. 

Barranquilla and its seaport, Sabanilla, or Puerto Colombia—the 
chief port. On which river does it stand ? 

Bogota—the capital. What communication has it with the chief — 
port? How far is it from El Dorado, the head of navigation on 
the Magdalena? Note the nearness to the capital, of Pradera— 
the chief iron centre, and of Zipaquira, the chief salt-mining 
centre (north of Bogota). 

Lloro, just above the head of navigation on the Atrato. Cartagena, 
a less busy port than Sabanilla. Can you suggest a reason for 
this P It is now connected by a canal with the Magdalena. 

Medellin, the centre of the gold mining industry. 

Bucaramanga, the centre for the coffee trade. 

Which of the harbours have railway connections? There is a 
short railway around the Honda rapids on the Magdalena. 

Santa Marta—a port of growing importance in the banana trade. 
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How is Barranquilla well situated for cotton industry ? In which 
part of the country can cotton be grown? Note the manufacture 
in the lowland towns of Panama hats from palm-leaf fibres (p. 182). 


This country like all the adjacent Central American 
and Andean States, is liable to volcanic and earthquake 
disturbances. 


Explain thus the name Rio Vinaigre for one of the rivers. Though 
vinegar contains no sulphur, what acids do contain it? 


PRACTICAL EXERCISE ; 


(1) Make temperature and rainfall curves for Puerto Berrio and 
Medellin, and compare with these made for Bogota. It is in- 
structive for purposes of comparison to reduce the temperatures 
for Bogota to sea-level and draw an additional curve for the 
figures thus obtained (pp. 182 and 177). 


CHAPTER XIV 


VENEZUELA 


Make a careful study of a map of Venezuela. Between what 
parallels of latitude and what meridians of longitude does it lie ? 
What do you infer roughly as to the character of its climate ? 
What is the nature of its boundaries? What States border it? 
What is the character of the country ? In which parts is it (a) 
mountainous? (b) plain? What large river-basin occupies 
a great part of the country ? How does the river compare with 
the Amazon in length? What great gulf and lake lie to the 
north of the country P 


A GLANCE at the contour map (fig. 81) shows us that 
Venezuela consists of four distinct regions. From north 
to south they are, respectively, the low-lying plain sur- 
rounding Lake Maracaibo ; a double range of mountains 
running S.W. and N.E. separating this plain from the 
extensive and mostly low-lying basin of the Orinoco, which 
again rises by spurs between the main tributary channels 
to another mountain region which is a continuation of 

the mountains of British Guiana and Northern Brazil. 
Naturally in a country situated in a tropical region 
and with so varied a contour, a great variety of climate 
and resulting products is found. Moreover the varied 
distribution of highland and lowland causes a very un- 
equal distribution of rain. Some districts lying to the 
lee of a mountain range are thereby placed in what we 
may call a complete rain-shadow and have in conse- 
quence an arid climate, receiving little or no rain in the 
rainy season. The number of these districts is not large. 
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Look at the wind map of S. America and discuss where these arid 
regions can lie (see fig. 91). Which will be the wet months for 
the greater part of the country ? 


The northerly alluvial plain of Maracaibo has a warm 
humid climate, and some of the best known cocoa in the 
world is grown in this region. Sugar cane, coffee and 
maize, bananas and oranges, rice, tobacco, and cotton 
are also grown in this region at varying heights, the maize 
giving three or four crops a year and therefore forming 
a staple article of food in the country. The lower part 
of the basin of the Orinoco is a continuation of this region, 
and the river cuts its way through vast grassy plains 
known as llanos which at one time were quite free from 
bush or wood. The comparative neglect, at the present 
time, of cattle-grazing, for which these llanos are so suitable, 
is the direct outcome of internal political warfare in the 
State, and indeed has been accompanied by a deterioration 
of the land through the growth in it of a quantity of scrub. 

The upper reaches of the Orinoco,’on the other hand, 
resemble those of the Amazon, with which it is connected, 
and afford the same wealth of forest products. 


Trace this connection on the map. Name some important forest 
products. Look at fig. 91 and note the cause of the difference 
between the upper and lower basin of the Orinoco. 


Most of the low-lying plains are quaternary, but the 
llanos seem to have been at one time the bed of an 
ancient tertiary sea. The country has, however, rich 
mineral wealth which, nevertheless, is not much exploited. 


Note the positions of the following, especially in relation to the 
mountains and plains respectively (fig. 81). Which of the metals 
are found in original crystalline rocks ? Which in sedimentary ? 
(Figs. 84 and 82). 

Gold: Yumari region, but widely distributed. 

Yumari is near the Callao mines of British Guiana. 
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Iron: Imataka, near the mouth of the Orinoco. 
Coal: Naricaul, near Barcelona. / 
Petroleum: Orinoco delta. 


Asphalte is also obtained in Maracaibo, Cumana, and 
Pedernales. 


In connection with the presence of asphalte in these regions note 
the direction of the line joining them with Trinidad. This suggests 
that Trinidad is an extension of the Sierra Nevada de Menda, 
while the West Indies generally would seem to be a continuation 
of the Sierra de Perija on the boundary of Colombia. 

Note the position of the following : 

Caracas, the capital. 

Maracaibo, largest port. 

La Guaira, Barcelona, Carupuno and Cupano, ports. 

Ciudad Bolivar, port on the Orinoco, from which sea-going vessels 
carry produce to Port of Spain in Trinidad to be there transferred 
to ocean liners. To Ciudad Bolivar the produce is brought in 
light river vessels. Recall the nature of the Orinoco plain, note 
the slow fall of the river, the delta-like mouth, and account for 
the absence of a large port at its mouth. 


CHAPTER XV 


ECUADOR 


Study on the map the exact position of Ecuador and account for its 
name. What are its extreme northern and southern latitudes 
respectively, and also its extreme longitudes east and west ? 
What is the shape of the country? Describe its boundaries. 
Note that its neighbours are all larger and more powerful than 
itself, and suggest an explanation of the shape of the country and 
the fact that its boundaries have for a long period been unsettled. 
Note that the country is at its widest in the mountainous and popu- 
lated coast regions, eventually narrowing to a point in the plains 
of the hinterland, where it is comparatively much less populated. 
What is the structure of the country? Which regions are 
mountainous ? Which are plains? How do they lie? What 
is the nature of the river drainage of Eucador ? Name any im- 
portant rivers flowing into the Pacific. How does the eastern 
drainage differ from the western? Into what river-basin does 
the former flow? Through which great tributary ? 


Tuus we find that Ecuador, like all the western States 
of South America, falls structurally into a series of roughly 
parallel regions lying approximately north and south— 
namely, a coastal region rising gradually to the western 
Andean slopes, a central high tableland between two 
parallel ranges of peaks, the oriental and the occidental, 
and finally an eastern Andean slope falling down to the 
central South American plain, here heavily timbered and 
-an integral part of the Amazons selvas. Each of the 
regions has a distinct geographical character, with clear 
differences of soil, climate, and, of course, vegetation. 


From the contour map, fig. 81, construct an equatorial elevation. 
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across this State and suggest what variations in climate must 
accompany the changes in elevation. 


The coastal region of Ecuador differs entirely from 
that of Peru, which, as we shall see later, has a desert 
character, the former having on the contrary a very 
moist climate. 


Look at figs. 3 and 4 and explain this humidity of the climate. 
What winds blow across this region ? What current flows along 
this coast P Is ita warm or a cold current? What has become 
of the cold Peruvian current in these latitudes? What is the 
character of the rainfall of equatorial regions? seasonal or 
otherwise ? 


We find that the time of the rainy season varies in 
different parts of the country owing to its complex moun- 
tain structure, though on the coast we find generally an 
unbroken wet season from December to May followed by 
an unbroken dry season till the next December. 


Note the position of the country round Guayaquil on the north 
coast of the Gulf of that name. How does this region lie relative 
to (a) the Peruvian current? (b) the trade winds? (c) shielding 
mountains P Suggest why it is a desert region. Which of the 
following products are from the lower valleys and plains of the 
coastal region, and which from the higher valleys and Andean 
slopes—coffee, sugar cane, cocoa, tobacco, and bananas ? (Table X.) 


This belt of tropical growth extends to a height of 
some 3000 {t. above sea-level and it is in this region that 
the palm grows which provides the torquilla fibre from 
which the so-called Panama straw hats are made. The 
cocoa of this country, mostly grown in the Guayas basin, 
is of good quality and provides nearly one-third of the 
world’s supply. Above 3000 ft. are grown maize, wheat, 
barley, oats, lucerne (for fodder), and in some of the 
sheltered valleys subtropical fruits, such as lemons and 
oranges. 
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Arrange the cereals and other plants mentioned above in order 
according to the height above sea-level at which they will ripen. 


The Andean belt of Ecuador is a most remarkable 
region. It consists of a high plateau lying between two 
almost parallel rows of snow-capped volcanic peaks, the 
oriental and occidental cordilleras already mentioned, 
closed to the north and south by transverse ridges forming 
in the former instance a high ‘“‘ knot” of mountains. 
The great plateau between these ranges, some 300 miles 
in length, and 20 miles in breadth, is divided by Paramos, 
similar to those of Colombia, into three shallow de- 
pressions forming the elevated plains of Quito, Ambato, 
and Cuenca. 


How do these lie relatively to one another P 


The level of these basins falls from north to south 
through the much dissected plateau of Loja to the coastal 
plain, the heights of these plateaux being respectively 
9500 ft., 8500 ft., and 8000 ft. Of these the plain of Quito 
is uniformly fertile and consequently the most populous 
part of the country. This fertility is due to the ample 
rainfall of the plateau compared with the reduced rainfall 
of the other two basins, which are only fertile in certain 
locally favoured regions. 


How might this difference in rainfall be connected with the difference 
in elevation, relative to the surrounding peaks? In a region 
otherwise arid how can fertile districts occur ? 

How are they related to the rivers flowing through the arid region P 
Note the position of Quito, the capital of the country. 

To what extent would you consider its situation suitable for 
(a) a self-supporting country? (b) a country with a large 
world-trade ? 


The rocks of the country lend themselves to the pro- 
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duction of fertile soils. The western coast belt is almost 
entirely late diluvial and alluvial rock ; less recent rocks 
appear in the western cordillera, while in the eastern 
chain is much crystalline rock. The lightness and fertility 
of the soil of the central plateau is due to its volcanic 
character, surrounded as it is by over twenty volcanoes, 
active and extinct. 


Find the positions of Cotopaxi and Sangar, the only two now 
active, and of Chimborazo, the highest peak, over 20,000 ft. in 
height. 


The lower regions of the Paramos, though completely 
denuded of trees, allow of a sufficient growth of grass 
for cattle and horses, the rearing of which is steadily 
increasing. 

Finally, the eastern belt forms part of the whole basin 
of the Amazons with its dense selvas and corresponding 
forest products. As yet, this part of Ecuador is but little 
opened up. 

The minerals of the country, though they are very 
varied and include coal and petroleum, are inferior both 
as to accessibility and quality to those of either of its 
neighbours on the west coast and are, therefore, com- 
paratively little developed. (See Appendix, Table VII.) 


Note the position of : 
Guayaquil—the chief port of Ecuador, being connected by rails 
with Quito, the capital. 
Cuenca— the centre of a stock-raising district. 


PRACTICAL EXERCISE 


Study the following figures showing the height and the yearly 
average temperature of three places in Ecuador at nearly the same 
latitude. Construct from them a curve to show the relation 
between change of altitude and of temperature. 
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El Recreo Quito Antisana 
Latitude . ; 0°27’S. o°14’S. o°2r'S. 
Height. : Sea-level 9200 ft. 13,400 ft. 
Average Annual 
Temperature 74.5 5. 54.5 F. Ar fF. 


Is the rate of fall of temperature constant ? How does it seem to 
vary ? What is the rate of fall as between El Recreo and Quito, 


Fl Recreo and Antisana, and between Quito and Antisana ? 
What is the average rate of fall ? 


CHAPTER XVI 


GUIANA—BRITISH, DUTCH, AND FRENCH 


Study the situation of the three South American States called 
Guiana. Name and describe their boundaries. How are 
British, Dutch, and French Guiana separated from one another ? 
Between what latitudes and meridians does each of these countries 
lie? What will be their general type of climate? By what 
other names are Dutch and French Guiana known respectively ? 
Name the chief rivers of each State and the capital and chief ports. 


GUIANA has a special historical interest in having been 
first sighted by Columbus when he discovered the island 
of Trinidad and in having become the El Dorado in search 
of which over a century later Sir Walter Raleigh sailed 
out to the new world. 


In what centuries did these voyagers live ? 


The three Guianas in their structure have certain 
characteristics in common. A low, very flat, sandy shore 
gives on to a belt, varying in width from 20 to 50 miles, 
of very low-lying river flats, interrupted only by ridges 
of sand, indicating ancient shore lines. By careful 
drainage these lands, especially in Dutch Guiana, have 
provided most fertile land for agricultural purposes. As 
much of this is below the level of high-water, dikes have 
to be constructed and maintained. 


Consider this in connection with Dutch Guiana. 


Behind this belt is a district in which the land rises 
somewhat to dryer land between the rivers, though in 
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the valleys themselves it still remains swampy and 
densely forested. Further inland this higher land gradu- 
ally forms stretches of savannahs, grass-covered, and 
practically treeless. Finally, along the inland boundary 
lies a mountain region. As in the case of the higher 
plains between the rivers, these mountain regions are in 
parts forested, in parts grassy or entirely bare. 


How does this variation depend upon the nature or condition of the 
soil—the climate being the same? Some of the mountain 
regions and plains are sandstone, some are granite. Which are 
the forested regions ? 


The most fertile region is, of course, the coastal flats, 
which, under a proper system of irrigation, constantly 
receive fresh deposits of alluvium. 


The climate, as we have noted, is tropical and oceanic. What does 
this imply (a) as to temperature? (b) as to rainfall ? (c) as to 
seasons ? How many wet and how many dry seasons should 
there be? 


It is interesting to note that while the coastal regions 
are normal, having two seasons of maximum rainfall, 
the inland regions have only one especially wet season, 
namely, the longer one from May to July, the shorter one, 
only known on the coast, being in December and January. 


Having regard to the latitude of these countries, when would you 
have expected the wet season to fall ? 


It is indeed difficult to explain why the wettest seasons 
should be near the two solstices for a country which lies 
just north of the equator, but a glance at the following 
table will show that as a matter of fact the rain is fairly 
well distributed all the year round, with the exception of 
a comparatively dry season in September and October. 
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Average monthly temperature Fahrenheit and monthly distribution of 
rainfall in inches. 


Georgetown Paramaribo Cayenne 


January : : ey ay a Ae 8.8 78.6 14.1 
February. : - 984. 5.7 (77-3 6.9 778g 
March ; : 49 Bey 98 8.0 78.82 Fee 
april. ; = 70-0 6.5 - 78.4 9.0 78.4 15.5 
May . ; : - 794 10.8 78.8 -Tr7 7g ee 
June . ; - 98.8 12.0 78.8 17.05 98.5 eee 
wy : ; 228790, 9.7. 79 8.2 98:43 cae 
August : ; _ 7O.5 6.7 80.1 6:0 —S8o:68ee 
September . : J 80.0 2.7 81.3 2.97 °ehaeemee 
October. ~ O12 2.4 81.2 2.8  Seegeee 
November . ~ 80.4. 5.7 80.6. 5.3. 380g eee 
December . : B96 11.3 78.8 - “8.9 96.2. tas 
Temp. Average : otc 96.3 ee FORE ee 7Q:4 oa 
Rainfall Total ; : io 80.8 o1 2 SGr as) EDO. 
No. of rainy days. : eek 7 2+ = 204 ,» 209 


Examine these figures carefully and compare the climates of the 
three towns. Which is likely to be the most healthy ? Note 
that the temperature maxima do not coincide with the months 
of maximum rainfall but on the contrary even in some cases they 
coincide with those of minimum precipitation. This may. perhaps 
be best accounted for in the very small change of temperature 
throughout the year. 


Curves may be constructed to compare the rainfall distribution of 
the three towns and to compare in each town the rainfall dis- 
tribution with the curve for temperature. 


With such a moist hot climate, we are not surprised 
to find that sugar, cocoa, cotton, bananas, sweet potatoes, 
and manioc are the chief products. 

Gold is the chief mineral product, being found in all 
three colonies, the British region being a continuation 
eastward of the Yumari gold region of Venezuela, 

The only one of these three European colonies which 
is making progress is British Guiana, this being due to 
careful administration, irrigation and sanitation. The 
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Dutch colony, owing to want of sanitation, has shown 
in latter years a considerable decrease in the value of 
its exports, whilst French Guiana or Cayenne with its 
penal settlement has remained, largely owing to want of 
sanitation, a comparatively undeveloped colony, and is a 
constant source of expense to the mother country. The 
cutting down and clearing of the swampy forests near 
the coast in French Guiana would probably go far toward 
changing a fever-ridden locality into a well-settled colony. 


Note the position of: 

Georgetown, the capital, and New Amsterdam, the second town of 
British Guiana. These towns are connected by railway. 

Chief exports: rum, gold, and diamonds. 

Paramaribo, the capital and chief port of Dutch Guiana. 

Chief exports: sugar and cocoa. 

Cayenne, the capital and chief port of French Guiana. The famous 
prison island, Ile de Diable, lies immediately opposite the capital. 

Chief exports: coffee, cocoa, phosphates, indiarubber, rosewood. 


QUESTIONS AND EXERCISES ON COLOMBIA, VENEZUELA, 
ECUADOR, AND THE GUIANAS 


(1) By means of rectangles—on the larger scale I sq. mm.=100 
sq. miles and 1 sq. mm. shaded=50,000 people—compare the 
areas and density of population of Colombia, Venezuela, Ecuador, 
and the Guianas, Which is the most populous of these States 
Which the least? (See Table I, Appendix.) 

(2) Compare the trade of Venezuela with that of Colombia in quantity 
and in the chief articles of import and export respectively. How 
do they compare in the total value of trade per head of population 4 
(See Table II.) 

(3) Compare Venezuela and Colombia as to the countries with 
which each has most of its trade. In which case does Great 
Britain still appear to have the advantage over the United States 
How may the opening of the Panama Canal affect these figures ? 
(See Tables IIIa and IIIb.) 

(4) How do Colombia and Venezuela compare with one another in 
the production of sugar? How does the former compare with 
Dutch Guiana in the production per head of population? You 
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will note from Table I that the population of Dutch Guiana is 
about one-sixtieth of that of Colombia. (See Table IVb.) 

(5) How does Venezuela compare with British Guiana in the amount 
of live stock, total and per head of population? Consider the 
climate and topography of each of these countries and suggest 
reasons for the differences. (See Table V.) 

(6) Compare British and French Guiana in the area of land under 
crops. Which has the greater area of cultivated land per head 
of population ? (See Table VI.) : 

(7) Which of these States shows a considerable production of 
minerals? Of what nature are they? At £4 per oz. what is the 
value of the production of each of these States? (See Table VIL.) 

(8) What is remarkable about the comparative railway development 
of Colombia, Venezuela, and British Guiana? (See Table IX.) 


CHAPTER XVII 


PERU 


Study carefully a map of Peru. Between what parallels of latitude 
does it lie? What are its extreme easterly and westerly longi- 
tudes respectively ? Describe its boundaries and name the 
countries which border on it. Name the large lake which is 
crossed by the boundary between Peru and Bolivia. What is 
approximately the height of this lake above sea-level? What 
is the general elevation of the country ? How do the rivers flow ? 
Which great river basin in Brazil has some of its head waters in 
Peru? How do the rivers draining the eastern slope of the 
Andes differ from those draining the western slope (a) in their 
general direction of flow ? (b) in their length ? and (c) in the 
character and number of their outlets into the sea? Find the 
rivers Yapura, Putumayo, Marajvion and its tributary the Ucayali, 
Jurua, Parus, and Madeira. Which of these help to form boun- 
daries? What river drains into Lake Titicaca ? Trace the 
drainage of the lake further south into Bolivia through Lake 
Aullagas and finally into saline marshes on the lower ground 
to the south. 


As in most of the countries lying to the west of South 
America, the dominant factor is the great cordilleran 
chain, producing as it does, such great variations in 
elevation. Peru, therefore, is also divisible into a series 
of belts, roughly parallel with the coast and three in 
number—a coast zone, the Andine zone, further divisible 
into three groups, (a) western foothills and mountain 
slopes, (b) tablelands surrounded by high snow-clad 
peaks, and (c) the eastern slopes, and finally the Ama- 
zonian forest region. 
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The main differences between these regions are, as 
might be expected, climatic in character. 


Look at figs. 3 and 4 and 86 to 91 and note the position, the isotherms, 
the prevailing winds, and rainfall of Peru. 


We observe that the country is in the region of the 
south-east trade winds and thus the greater part of the 
country lying west of the Andes is rainless, whilst the 
eastern and mountain regions have an ample rainfall. 
On the actual coast even the rainfall is negligible, for the 
winds that blow from the sea are from the south and 
cooler than the land. On reaching the land they are 
warmed and become, therefore, relatively drier. This 
effect is largely caused by the cold Humboldt current 
that flows up this side of the Pacific from Antarctic 
regions. (See Chap. I, and fig. 5.) 

What current in the North Atlantic is similar in character ? 


(See Chap. I.) What influences has it upon the climate of parts 
of North America? ‘ 


The Humboldt current has its greatest climatic influence 
during the southern winter, when the sun is vertical 
over the tropics north of the equator. The coastal 
region of Peru then derives a little moisture, though 
very small in amount, from the almost continuous fogs 
that occur during this time, namely, from June to 
September, when the cooling influence of the current 
is sufficient to cause a constant if slight precipitation. 
The sky is often obscured for weeks at a time by a fog 
which is very occasionally accompanied by a slight 
drizzling rain called garua. ‘This comparative absence of 
available moisture enables us to understand the peculiar 
character of the Peruvian coastal plain, which from north 
to south consists of a series of stony and sandy deserts 
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known as sebanas, and crossed from east to west by fertile 
river-plains. 


Whence do these rivers take their origin ? 


The actual origin of Andean rivers is twofold, (a) from 
the glaciers and snow fields of the highest peaks and 
(b) from the rains on other high, but snow-free, peaks. 


Why do both of these sources maintain the rivers at flood during 
the same season? When do the snows melt most rapidly? 
When is the strongest barometric minimum produced to cause 
rain? Does this coincide or not with the season at which the 
fogs occur P 


Thus we see that the hottest season of the year is the 
one in which the fertile river valleys are best supplied with 
water for irrigation purposes, whilst in the season when 
the rivers are at their lowest the sky is for long periods 
obscured by fog. 


Show how this is an advantage in both ways for agriculture in the 
watered valleys. At which season is evaporation greatest and 
irrigation most needed ? Suggest some likely products of these 
irrigated tropical valleys. 


As we travel inland and leave this coastal plain with 
its arid sebanas intersected by fertile valleys, our way 
leads us still through well watered and fertile valleys, 
now, however, separated from one another by the rocky 
spurs of the Andes. These are the western foothills, 
in the valleys of which maize, vines, and temperate fruits 
grow and in the crystalline rocks of which lies the mineral 
wealth of the country, almost the most varied in the 
whole world, including, as it does, gold, silver, lead, 
copper, mercury, zinc, iron, manganese, mica, and even 


coal (fig. 93.) 
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Can you suggest why most of these, except the gold and silver, are 
so comparatively little worked ? (Figs. 93 and 95.) 


In the coastal region are also found some valuable 
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Fig. 93.—CHIEF MINERAL REGIONS OF PERU. 
Compare with fig. 95 and note which regions are best supplied 


with facilities for transport. 


minerals, especially deposits of nitrates and other salts 
which would be removed by solution in a moist climate. 


How have these probably been formed? What part has evapora- 
tion taken in their formation ? 
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To the east and above these rich foothills lie the great 
elevated plateaux, the pumas of Peru. At an elevation 
of from 11,000 to 14,000 ft. and with a cool temperate 
climate, these punas, the highest habitable part of the 


Fig. 94.—LLAMA, 


globe, consist of great treeless wastes with mountain grass 
as their only vegetation. In the western section a system 
of inland drainage affords vast salt swamps and inland 
lakes, whilst further to the east the punas are intersected 
by the fertile valleys of the head-waters of the Amazon’s 
basin. The crop which grows at the highest altitude 
in the Andean regions is alfalfa (lucerne) and is used 
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as fodder. Consequently on the higher slopes of the 
foothills where it grows and in these punas, grazing is 
the only occupation of its inhabitants, the native descen- 
dants of the once famous nation of the Incas. Peru is, 
in fact, famous for some of its wool-bearing animals, the 
llamas, alpacas—both domesticated—and the free roaming 
vicuna. The llama is of great use to the native as a 
beast of burden and also, as in the case of the nomadic 
tribes of Asia, its dung is used as fuel. 


Connect this latter fact with the character of the country, its in- 
accessibility and the undeveloped state of the mineral resources 
of Peru. 


With the exception of the few head-waters of the 
Amazon basin, these punas are separated from the 
eastern montana of Peru by inaccessible snow-clad peaks. 
Very different indeed from the bare western foothills are 
these eastern slopes, thickly wooded and well watered 
not only with the rivers from the higher regions, but also 
with an ample local rainfall. Rubber, cabinet woods, 
cinchona, the source of quinine, also called Peruvian 
bark, are among their chief products. 


For what reason is the bulky timber, though of the best and rarest 
quality, at present of comparatively little value to the world ? 
How can it become more so P 


The wonderful navigability of the Amazon for river 
steamers brings this region into fairly ready touch with 
the outside world for products of small bulk. In this 
montana region, as on the slopes of eastern Peru, are 
grown coffee, cocoa, tobacco, and a plant called coca, 
from which the drug cocaine is extracted. Coca leaves 
are chewed by the natives of the high puna regions as a 
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stimulant to aid them in resisting the languor resulting 
from living in such elevated regions. 


What is the difference in barometric pressure at these heights— 
1 inch for every 900 ft.? What effect must thin air have on 
breathing and on the heart, especially during exertion ? 
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Fig. 95.—PERU. 
CHIEF MEANS OF COMMUNICATION. 


Sugar cane, cotton, rice, and maize, with sometimes 
three crops of the latter, are the chief products of the 
country. 


In which region are these grown ? and also vines and olives ? 


Most of the guano—the rich deposits of bird manure 
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on the islands off the coast and on the coast itself—were 
handed over to Chile after the close of the war in Igo2. 
A few deposits, however, remained in the possession of 
Peru and still form a profitable source of income. 

As in the case of all the South American States, railways 
have been but little developed and communication on 
the western side is mostly by coasting steamers and on 
the east by river steamers. 


Look at fig. 95 and note what towns are connected by railway. 

Where does the railway cross the Andes partially or completely ? 
Observe the limits of navigation on the eastern side on the head- 
waters of the Amazons basin. 

Observe the position of Lima, the capital. How is it situated relative 
to Cerro de Pasco, the chief mining centre? How are they 
connected ? 

Look at the map showing the position of the chief coal deposits and 
explain why in spite of good quality coal of all kinds having been 
found, only that near the coast is developed. 

Note the positions of each of the following towns and explain its 
industrial or other importance: 

Cuzco—a wool centre. 

Lima—cotton and woollen manufactures. 

Arequipa—hot springs and borax. What connection do you trace 
between these ? 

Callao—chief port of Peru. 

Mollendo—second port of Peru, connected by rail with Bolivia 
via Arequipa. 

Trujillo—sugar export. 

Pisco—port near the Chincha guano islands. 


PRACTICAL EXERCISE 


Compare the climates of Lima and Arequipa as shown in the follow- 


ing table: 

Town ae Axetaee a Latitude | Altitude 
ime toe : ‘ieee 5 1.8 inches 12° 4° | 514 ft. 
Arequipa : 56.3 5.8 inches 16° 46’ |'7500 ft. : 
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Explain the differences in (a) temperature, (b) rainfall. Most of 
the rainfall of Lima is due to the garuas. In no one month is 
over half an inch registered. 

Note the position of La Merced almost in the same latitude as Lima, 
in 11° S. and 754° W., height 2290 ft. Its rainfall is 14 inches a 
year. Account for the difference. In doing this consider on 
which slope of the mountains La Merced lies. 


CHAPTER XVIII 


BOLIVIA 


Make a careful map study of the State of Bolivia. What peculiarity 
in its situation distinguishes it from all the other South American 
States, except Paraguay ? By what countries is it bounded ? 
Between what latitudes does it lie? What are its extreme 
easterly and westerly longitudes? What is the nature of the 
country? To what extent is it respectively a mountainous 
region, a lofty plateau, a low-lying plain? What is the 
character of its river drainage? To which ocean and through 
which great basins is the country drained? Name the main 
tributary of the Amazon through which the Bolivian drainage 
of this basin flows? Into what basin do the Pilcomaya and 
Bermejo flow? Note the position of the Chiquitos mountains. 


WE thus see that Bolivia is not, as is so commonly 
imagined, a wholly mountainous country, for fully three- 
fifths of its area consists of low swamps, forest lands and 
alluvial plains, corresponding in character to the remainder 
of the Amazons basin (fig. 81.). The remaining two-fifths 
consist of high mountain peaks and lofty tablelands, built 
up as usual by parallel series of mountain chains, running 
approximately north and south, and connected here and 
there by knots of lofty intersecting ridges. At this, the 
widest part of the Andean chain, there is thus formed the 
great tableland or Puna of Bolivia, stretching from the 
knot of mountains north of Lake Titicaca to the Argentine 
frontier in the Serraina de Lipez. 


Measure roughly the length of this plateau. What is the rate of 
its slope if it falls away to the south 1000 ft. in 500 miles ? 
208 
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This is a vast basin of inland drainage pouring its 
waters into Lake Titicaca, the highest lake in the world, 
situated at a height of 12,600 ft. above the level of the sea. 


What other country borders on this lake? Name any ports on its 
banks. 


The overflow from this lake, it will be seen, follows 
the southerly slope. 


By what river does it flow out? Into what lake does it pour? Find 
Coipasa, the salt swamps in which this inland drainage eventually 
loses itself. What becomes of the water? How do you account 
for the excessive evaporation? How do you connect it with 
(a) the decrease of rainfall as we travel south, (b) the presence of 
desert conditions in this region? Observe that this desert of 
Lipez is practically continuous with that of Atacama. 


The climate is, of course, very varied and wholly de- 
pendent upon elevation, affording several regions of 
production. The lowest are the river plains, known to 
the natives as Yungas, with a high temperature and a 
moist climate—a typical tropical region of dense forests 
with indiarubber as its chief natural product, and sugar 
and rice as the chief agricultural products. 


Note the positions of Santa Cruz and Trinidad in this region. 


Above these are the Valles, the lower eastern slopes of 
the cordilleras, with a rich rainfall and a sub-tropical 
climate. Tobacco, coffee, cocoa, and the coca plant 
thrive in these, at heights from 5000 to 7000 ft. As 
we pass higher into the mountain regions, into the so- 
called Cabezeras de los Valles, we pass through the region 
of warm temperate plants, e.g. figs, to the temperate 
region of maize and then wheat, vegetables, and summer 
fruits. 


fox 
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Note the position of Cochabamba, the second largest city in the 
republic, situated at a height of about 7800 ft., and of Sucre 
(formerly Chuquisaca) nearly 8800 ft. above the sea. What 
differences would you expect between these two townships (a) in 
climate? (b) in products? Can you suggest why the latter 
should have a greater rainfall and also why its climate should be 
preferred by Europeans ? 


The climate renders the highest region, that of the 
punas, somewhat bleak and inhospitable, partly because 
of the low temperature and partly because of the irregular 
and small rainfall. 


Account, therefore, for the region being mostly used for cattle- 
rearing. Why are potatoes the chief vegetable, and barley the 
chief cereal? Note the position of La Paz, the capital, at a 
height of over 11,000 ft. 

Can you suggest why with the opening up of the country the popula- 
tion of La Paz is decreasing ? Consider its accessibility (a) to 
the chief regions of production, (b) to the coast. 


Ea 


The country is rich in mineral wealth, in silver, copper, 
and also gold, lead, zinc, and borax. The copper is found 
in the more recent and westerly sandstone, while the 
silver and gold are derived from the older eastern crystal- 
line rocks. 

Look at figs. 84 and 85 and discuss how these ores can be exported. 
How can they be brought to Puno and Mollendo? Account for 


the discovery of gold in the eastern plains. What is the char- 
acter of this gold ? How has it been brought there ? 


The chief agricultural districts are the llanos of Mojos, 
Guarayos, and Chiquitos, in which excellent stock-rearing 
is carried on, with its accompanying trade in dried meat, 
hides, and skins. 

Discuss the existence in this region of a native trade in such home- 


made goods, as woollen clothing, cigars, candles, soap, sugar, and 
wines, 
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Note the positions of the following : 

La Paz—capital. 

Sucre—a provincial capital and centre of trade. 

Cochabamba—a provincial capital and mining centre for lead, 
zinc, and borax. 

Oruro—a provincial capital and mining centre for silver, zinc, and 
mercury. 

Corocoro and Chacarilla—mining centres for copper. 

Potosi, Aullagas, Poopo, Porco, Portugalete, Huanchaca, and 
Colquechaca—silver mining centres. 


PRACTICAL EXERCISE 
Study the following table: 


Name La Paz Cochabamba | Mollendo (Peru) 
Latitude ‘ 1 2G? 307-S. a7 20 S. 7" Boe. 
Height : . i) 3232008. 7800 ft. 80 ft. 
Maximum Temp. . $2.7" 2. os F. 7550, 
Minimum Temp. . 44.0° F. a7 EF. 59.49 
Average Annual 

Temp. : ; 49.0° F. 63° F. 65.0° F. 
Rainfall i ‘ 23:2 is: 18.2 ins. 0.8 ins. 
Rainiest month or 

season. . | Dec. and Jan. | Dec. and Jan. February 


Note the difference in average annual temperature as between 
La Paz and Cochabamba and explain the cause. What is the 
rate of fall of temperature for the decrease in altitude—express 
this roughly in number of feet per 1° F. How does this figure 
compare with others you have similarly observed ? What is 
the rate of fall as between Cochabamba and Mollendo, almost in 
the same latitude? Can you suggest why the difference is so 
much less? To what moderating influence is the climate of 
Mollendo subjected? To what permanent cooling influence ? 
(See fig. 5.) 


CHAPTER XIX 


CHILE 


Study carefully the map of Chile and state between what extremes 
of latitude and longitude it lies. How is it peculiar in this 
respect? What is the shape of the country? What country of 
Europe has a similar shape? How do Norway and Chile com- 
pare in shape and situation? Compare roughly from the map 
the relative length of the two countries. Describe the boundaries 
of Chile. How many States lie along its borders? What is 
the nature of their separating boundaries? What is the character 
of the elevation of the country P How does it alter from north 
to south ? What would you conclude as to the general character 
of the rivers ? Account for the small length of navigable water- 
ways in the country. What is the nature of the coastal outline 
(a) in the north ? (b) in the south ? 


TuHus we discover that this long narrow coastal country, 
extending from tropical to cool temperate climes, falls — 
into three geographical regions. In the north the great 
Andean chain, which forms the eastern boundary of the 
country, slopes slowly to the coast, where it still has an 
elevation of some 800 to 1500 ft. 
What do you observe in the map as to the number of rivers in 
this region ? 
A more detailed study of the map will show that to the 
south this gives way to a much more varied surface 
contour. 


Connect this with the increase in the number of rivers in this 
section. 


The plateau has now become a central well-watered 
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plain, lying north and south and bounded on the east 
by the great cordilleras and on the west by a lower lying 


coastalrange. Finally further south the 
elevation of the mountains gradually 
gets less and they approach the coast, 
giving the latter a fjord-like character. 

Corresponding to these three divi- 
sions are three distinct climatic 
regions. 

Compare carefully the rainfall map of Chile 

. (fig. 96) with the isotherm maps of South 
America (figs. 86-88) and the wind chart 
of the Pacific (figs. 3 and 4). 

To what extent does (a) the sea-level tem- 
perature, and (b) the rainfall, vary with 
the latitude ? 

How does the temperature compare with 
corresponding latitudes on the east coast ? 
To what is the cooler character of the 
west coast due? How are both the 
temperature and the rainfall of the 
different parts of the country dependent 
upon (a) the Humboldt current ? and (b) 
the direction of the prevailing winds ? 

Thus we see that while the climate, 
as in Peru, is cooled by the Humboldt 
current there is a progressive variation 
from north to south, falling into three 
main divisions or belts—a northern 
quite arid hot belt, a central sub- 
tropical belt with moderate rains and 
a southern temperate belt with a heavy 
rainfall. 

You are now in a position to account (a) 
for the situation of the desert of Atacama, 


and (b) for the absence of great rivers in 
the northernmost belt of Chile. 
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The great desert of Atacama has proved of value to 
Chile in more ways than one. Historically it has been 
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a most effective boundary, especi- 
ally in the earliest times, when it 
set a southern limit to the extent 
of the Spanish dominion in Peru. 
Commercially it has been and still 
is the greatest asset the nation 
possesses. The vast deposits of salts, 
chiefly saltpetre and common salt, 
which lie almost immediately under 
the surface, are and will be for many 
years to come a vast source of annual 
income not only to the companies 
(largely British) which exploit these 
minerals, but also to the government, 
from the tax placed on all the salt 
exported. 

Suggest how these deposits may have been 
formed. What part has in the past been 
played by (a) either the sea or the rivers 
from the mountains? (b) excessive evapora- 
tion P Connect this latter with the com- 
paratively flat and undissected nature of 
the plateau and the absence of great river- 
mouths on the coast. Having regard to the 
exceedingly soluble character of saltpetre, 


by what agency could these deposits in a 
dry climate have become covered over ? 


A glance at the map will show that the 
mineral wealth of Chile is not by any 
means confined to its nitrate deposits. 
At one time there was a great source 
of wealth in the guano, the bird 
manure and remains deposited during 
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thousands of years on the rocky islands near the coasts, 
but these have gradually become almost exhausted. 


Find the Chincha Islands, which have in the past been the chief 
centre of this trade. 


Ores of all kinds are found in different parts of the 
country, chiefly copper, silver, and gold. Of these the. 
richest are the copper mines of the northern desert region. 
Iron mining has as yet not been developed, though coal 
is found in several regions. 


Account for the coal being lignitic and tertiary. In answering this 
question, consider the relative ages of the eastern and western 
mountains of South America. Connect the position of the silver 
mines on the mountains with their volcanic character, having — 
regard to the presence of so much tertiary rock in this region. 

Study the mineral map and note the situations of the chief mining 
districts. Account for the export of copper ore from Caldera 
and the smelting works at Lota. 


Coal of good quality for engineering has to be imported 
chiefly from Australia though also from Great Britain. 


With what minerals do the coal ships return loaded ? 


A comparison of the climatic and the vegetation maps 
will show that the central climatic region of Chile is the 
most productive and affords the most suitable home for 
man. The climate of this region is indeed most delightful, 
perhaps most like that of Southern Europe, with its 
brilliant skies and either a moderate rainfall, as on the 
coast, or ample rivers for irrigation, as in some of the 
inland regions between the coastal range and the 
Andes. 


Discuss the distribution, in fig. 98, of maize and wheat, comparing 
it with fig. 96. 
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As we travel further opr0 120 240 360Miles 
south, oranges and Ay 
lemons, olives and figs 
give place to apples, 
pears, plums and cher- 
, ries, and grazing land 
abounds. Accompany- 
ing the change in tem- 
perature which gives 
rise to this, is a rapid 
increase in rainfall, 
such that the whole of 
the western coast of 
southern Chile is cov- 
ered by dense primeval 
forests as yet scarcely 
explored. (Compare 
figs. 96 and 98.) 
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geographically speak- 
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to understand why the 
central region of Chile 
is the most densely 


Constituclonefaica os 
oneencneme ae 
oncepcl 

1 G 7 eS 


iebu RLos Angeles 
Trangue 


Valdivigg f | AO. 
Puerto Montt m 


Fig. 100.—RAILWAYS. 


218 THE HOME OF MAN 


populated and, politically as well as geographically, the 
centre of the country. 


Discuss the situation of Santiago and its chief port Valparaiso. 

Note the positions of the following towns and ports in connection 
with the chief trade and industries of the country. 

Nitrate ports. Pisagua, Iquique, Patillos, Mejillones and Anto- 
fagasta, Taltal, the last named being the chief port for the copper 
and silver of this region. 

The Caracoles silver mines (10,000 ft. above sea-level). 

Which of the nitrate ports are connected with Bolivia and serve for 
the export of Bolivian tin ? 

Valdivia—hides and timber exports. 

Magallanes—wool export. 

Copiapo—copper and gold mining. 

Compare fig. 100 with fig. 97 and note which of the chief mineral 
regions are well supplied with railways. 


QUESTIONS AND EXERCISES 


(1) Draw rectangles—scale I sq. mm.=100 sq. miles and 1 sq. mm. 
shaded = 50,000 people, to compare the areas of Chile, Peru, and 
Bolivia. Which is the most densely populated ? Which the 
least ? Discuss the reasons for this. (See Table I, Appendix.) 

(2) Compare these States as to the value of their (a) total trade, 
(b) exports, (c) imports, and as to the chief articles of trade in 
each case. Explain these last. By what two routes do the 
exports of Bolivia reach the coast ? Having regard to the districts 
where minerals and rubber respectively are found, suggest why 
the rubber and minerals are exported via the east and west 
respectively. (See Table II.) 

(3) Suggest why Great Britain still supplies a greater part of the 
imports of these countries than U.S.A. To answer this, consider 
(a) which country has the more shipping, (b) which is the industrial 
‘“‘coast’’ of the United States. How will the opening of the 
Panama Canal be likely to affect the situation? (See Table IIIa.) 

(4) Compare Chile and Peru as regards the production of cereals. 
Which produces more wheat, which more maize? Account for 
the difference. (See Table IVa.) 

(5) What other products are produced in any of these countries ? 
Account for the fact that Peru does not import proportionately 
so much cotton as the other States. (See Table IVb.) 
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(6) How do Chile and Bolivia compare together and with other 
countries as to the number of domestic animals per head of 
population? (See Table V.) 

(7) What are the chief minerals mined in these countries? How 
do they compare with those of other countries of North and 
South America? (See Table VII.) 

(8) Compare these States as regards relative railway development. 
In what way or in what regions has development in the different 
countries been affected by (a) climate? (b) situation? (c) the 
nature of the country? (See Table IX.) 

(9) Why is Chile likely always to be more or less dependent on a 
shipping trade ? 

(10) From fig. 96 select five towns, determine from a map their 
exact latitude and plot a curve to show how the rainfall varies with 


the latitude. 


CHAPTER XX 


BRAZIL 


Make a careful study of the map of Brazil. Between what latitudes 
does it lie? In which zone of the world does most of the country 
lie? What are its extreme westerly and easterly longitudes 
respectively ? In what latitude does its greatest width east and 
west lie? What will be the greatest possible time difference ? 
Calculate the time difference between Pernambuco and Tabatinga 
at the boundary of Colombia, Peru, and Brazil. Name the 
boundaries of Brazil. By how many South American countries 
is Brazil bounded? Which States are not bounded by Brazil? 
Compare the boundaries of the different countries. How far are 
they natural, e.g. rivers or mountains? Which country is 
separated from Brazil by the most perfect barrier ? How do the 
high and low lands of Brazil lie relatively to one another ? (See 
fig. 81). How many systems of river drainage are thus formed ? 
Which is the largest river system of the country? What river 
system drains the mountains to the south ? What is the nature 
of most of the coastal rivers between the outlets of the Amazon 
and Plate Rivers? How do their length and direction show the 
character of the coastal plain? Which river drains the centre 
of the eastern plateau out to the east coast ? 


Tuus we see that Brazil, one of the largest countries 
of the world lies almost wholly in the tropics and consists © 
in the first instance of two distinct regions, namely, 
a great dissected plateau on the east and south-east, 
almost encompassed to the north-west and south by two 
vast river plains, the basin of the Amazon separated 
by a comparatively low watershed from that of the Plate 
River and its tributaries. Besides these distinct regions 
the Amazon basin is bounded on the north by the southern 
slopes of the Guiana tableland and between the great 
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eastern plateaux and the ocean is a long strip of coastal 
plain of varying, but never very great, width, except in 
the south, where it opens out to form the plains of the 
State of Rio Grande do Sul. Between the lower Amazon 
and Venezuela lies a slowly elevating plain which is of a 
semi-arid nature. 
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Fig. 101.—BRAZIL: SURFACE. 


A rough sketch map showing the almost continuously wooded 
region of the Amazon basin and the region over which 
campos are scattered. 


Look at figs. 89 and 90 and state which is the moist and which the 
dry season of the year for this region. Would this plain have so 
dry a season if the Guiana highlands were not there ? Consider 
the latitudes between which Brazil lies and explain why almost 
throughout this vast country the climatic considerations resolve 
themselves into questions of wet and dry seasons. 


These semi-arid plains, which have a rapid growth of 
grass in the moist season and are in consequence only 
suitable for grazing, are known as campos. Owing to the 
tropical character of the Brazilian climate with its seasonal 
rains, and to the coastal distribution of highlands, these 
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campos are quite widely distributed throughout the 
country. 

Look at fig. 101 showing the distribution of arid and fertile tracts 
in the country, compare it with the rainfall map (fig. 91) and the 
wind maps of South America (figs. 3 and 4) and account for the 
position of the arid tracts. 

Though, as we thus discover, desert and semi-desert 
regions lie to the north and south respectively of the 
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Compare with figs. 81 and 86-91, and account for the distribution 
of these products (see Appendix, Tables X-XII). 


Amazon, the great plain in which it flows is one of the 
most fertile and most densely forested regions in the 


world. 


What must be the character of its climate ? If it has two seasons, 
can the one season be absolutely dry ? (See figs. 89 and 90). 
Measure the direct length from mouth to source of the Amazon ; 
also the extreme width of the area drained by its tributaries. 
Roughly estimate from this the area of its river-basin. 


This vast river—at places itself several miles wide and 
thus more like a vast lake than a stream—must with its 
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tributaries offer a large surface for evaporation. Thus 
the air at all times, at even the driest season of the year, 
is sufficiently moist to encourage the growth of trees. 
In the most arid regions of the world, if a stream flows 
through any part of it, even one which eventually 
evaporates in an inland marsh, it is lined with trees on its 
banks, the extension of which on either side of the river 
depends upon its width and permanence. It is small 
wonder then if, on this low-lying plain, with its close 
network of sluggish but ample rivers the lines of trees 
expand into continuous forests, the famous selvas of 
South America, and encourage a rainfall that is fairly 
evenly distributed throughout the year. 

Look at figs..86 and 91 and discover the nature of the actual climate 
of this river basin. 

We see that the climatic conditions of this region are 
typical of equatorial regions open to the influences of 
the sea, namely, it is a region of moist heat. 

Study the table in Question 1, page 229, showing the annual tempera- 
ture and the monthly rainfall of Manaos. How far is it from the 
sea? Whatis the direction of the prevailing wind in these latitudes ? 
(Figs. 3 and 4). What is the total rainfall of the whole region 
and of Manaos? How is it distributed over the whole region 
and Manaos during the year? (Figs. 89-91.) What is the 
difference in temperature between the hottest and the coolest 
months? Compare this with the comparatively even distribution 
of the rainfall. In which months is the rainfall heaviest? How 
can this be accounted for by the position of the sun during these 


months ? Why is so low and permanent a barometric minimum 
established over the Amazon basin ? 


You are now in a position to explain the flooding of 
the river (called by the natives Entente) from November 
to June, and the alternate low water (Vasante) which is 
at its lowest in September. This flooding of the river is 
productive of important results. The long continued 
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high water enables navigation to be maintained fairly 
regularly throughout the year, though it has its dangers 
for the river steamers in bringing down huge broken 
trees and also in concealing shallows and snags. 
Note the position of Iquitos, a port of the Amazon 2500 miles from 

the mouth. The Rhine is navigable for 565 miles. Compare 


on the map of Europe how far from the west coast a navigable 
river such as the Amazons would carry trade. 


Again, there are three grades of forest growth dependent 
upon the amount of this annual flooding. At the edge 
of the low water course where most frequent flooding 
takes place grow the rubber trees, for which Brazil has 
so long been famous. 


Note the position of the port of Para, and account for the name 
Para rubber. 


Beyond this on either bank of the river and of its tribu- 
taries is a region which is only flooded at the highest water 
mark—and consequently a region of palms. Higher 
than this and above the actual flood level (the Tierra 
Firma) there extends for hundreds of square miles a 
wonderfully timbered region inhabited only by native 
‘ Indians ”’ and with its resources, commercially speaking, 
almost undeveloped. From these and similar forests 
are obtained splendid timber and other forest products, 
e.g. Brazil nuts, vanilla, dye woods, sarsaparilla, etc. 
(fig. 102). (See also Tables X-XIL.) 

One of many interesting features in connection with the 
Amazon River is the Pororoca, a bore which occurs only 
at new and full moon. | 

At what intervals of time does this bore occur? Recall the causes 
of tides and the conditions favourable to the formation of a bore. 


Why should it appear especially at new and full moon? What 
is the character of the tides at those periods ? 
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Between Iquitos and the mouth of the river are over a 
dozen settlements, of which the largest are Manaos and 
Para. 

It is impossible to discuss the physical features of any 
region or State of Brazil apart from climatic considera- 
tions. Thus, while the vast dissected tableland is perhaps 
the most conspicuous of the remaining parts of Brazil, 
the belt of lowland between the highlands and the coast 
is the most fertile region and therefore one of the most 
important. | 

In these well-watered lowlands with generous rainfall 
and high average temperature sugar, cocoa, and now 
rubber (in plantations) are cultivated, and on the slightly 
higher ground is cultivated some of the finest coffee of 
the world. Cotton is grown on some of the alluvial land 
near the river mouths. | 

The highlands themselves afford a greater variety 
of climate, consisting, as we have already noted, of high 
plateaux (chapados or chapadas) intersected by deeply 
eroded river valleys. These plateaux, varying in height 
from 2000 to 3000 ft., are either wooded, campos, or 
completely arid, according to the extent to which the 
coastal range cuts off the moisture-bearing winds from 
the Atlantic. 


Look at fig. 100, compare it with fig. 81 and with the atlas, and 
discuss the situation of these different regions. Note the position 
of the three regions of erosion, the Tocantius-Araguaya basin, 
the Sdo Francisco and the Parana—also the Paraguay, Xingu, 
Tapajos, and Guaporé. 

In the south the chapadas have a moderately moist 
temperate climate and are among the most fertile and 
most richly forested regions of Brazil. 

How far is this favourable climate due to (a) latitude P (b) altitude 
(c) situation relative to the sea ? 

Pp 
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As we travel farther north into the more tropical regions, 
all but the coastal plateaux become more and more arid, 
providing campos or stony deserts according to their rain- 
falls. The river slopes are, as a rule, well wooded. 

Look at the various product maps, figs. 102-104, and discuss the 


various regions for (a) grazing, (b) coffee plantations, (c) rubber, 
(d) sugar, (e) cocoa, (f) cotton. 


Fig. 103.—GRAZING AND COTTON LANDs. 


Compare as before with figs. 81 and 86-91, and Appendix, Tables 
X-XII. . 

One of the most peculiar natural products of Brazil 
is the Yerba or Maté tea, a drink made from the leaf of 
the Ilex tree. It is sometimes called Paraguayan tea, 
but it is grown more in Brazil and is drunk throughout 
the country. 

Another peculiar preparation of an article of food is 
the jerked beef or Xarque, which is a sun-dried form of 
beef. This, like the Maté, is also distributed and used 
all over the States of Brazil. 


How might the necessity for drying and preserving the meat bedue | 
partly to the climate and to the uneven distribution of the campos 
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and other grazing grounds? Reconsider this question later in 
discussing the chief modes of intercommunication and the diffi- 
culties of transport. 


It is, however, not only in the soil and its products 
that Brazil is richly endowed. At one time Brazil was 
the chief and almost the only source of the world’s 
supply of diamonds, and also an important source of the 
world’s gold. Other precious stones and all the well- 
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Compare as before with figs. 81 and 86-91, and Appendix, Tables 
X-XII. 


known metals are present in quality and quantities worth 

mining, but up to the present iron and manganese are the 
most exploited. (Figs. 83 and 84.) 

Find the State of Minas Geraes (General Mines) in which almost 

all these mineral products are found. Account for the names 

of some of the towns, e.g. Diamantina, Ouro Preto (Precious 


Gold). Look at the map of communications (fig. 85) and state 
the name of the chief port of this district. 


The iron has not been at all fully exploited because 
of the absence near it of fuel and limestone, Coal, 
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apparently of tertiary age, and as might therefore be 
expected also, bituminous and of inferior quality, is mined 
at the southern end of the plies in Rio Grande do Sul 
and Santa Catharina. 


Recalling the geological structure of the plateaux, account (a) for 
the position of this coal, (b) for its absence elsewhere. 


Petroleum has been found, but at present it is not being 
produced in any considerable quantity. 

On the northern coast of Bahia are sands consisting 
of monazite, an ancient crystalline rock from which the 
rare earths are derived that are used in the manufacture 
of incandescent gas-mantles. 

Thus we see that both in agriculture and mining the 
resources of Brazil offer almost unlimited scope for further 
development. In both directions the difficulty has un- 
doubtedly been one of intercommunication. 


How has the nature of the country tended to prevent the develop- 
ment of communication, (a) as regards area of and distance 
between the chief regions? (b) as regards natural barriers betweer 
them? Which are the only navigable rivers ? 


That the nature of the country has prevented a linking 
up of the different regions is shown by the fact that the 
bulk of the transport of the country is still done by 
coastal shipping-trade. Until quite recently the railway 
systems starting from each of the ports were /ofally dis 
connected from one another, and as there are no inlanc 
waterways joining the different hinterlands, the coasta 
trade has been the only possible means of transport. 


Observe this on the railway map and, comparing it with the map 
of productions, note the positions and trade of the following ports 
Rio de Janeiro, the capital, situated on one of the finest harbours it 
the world—exports very general produce, tobacco, coffee, cocoa 
~ mineral products, 
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Pernambuco—the chief sugar port. 

Bahia—tobacco, coffee, cocoa, sugar. 

San Paulo—tobacco, coffee, cocoa, sugar. 

Rio Grande do Sul—skins. 

Santos—this port has the largest coffee export in he world. 
Para—rubber. 


The northern part of the coast is very sandy and much 
blocked by coral and other reefs, and therefore the chief 
ports are river ports. 


Note the name of the port Recife (=reef). 


On the other hand, Rio and Bahia can receive ships 
of all sizes, whilst Santos and Maceio have harbours for 
ships of 26 and 29 ft. draught respectively. 


PRACTICAL EXERCISES 


(1) Compare the two rainfall tables shown below (a) as to the total 
amount of rain, (b) as to its monthly distribution. Show how the 
latter is in accord with the situation of the towns, the one in the 
selvas, the other in the campos. (Figs. 89-91.) 


Rainfall of Manaos and Quixeramobim (inches). 


Manaos Quixeramobim 
Latitude. : : 3° 823: 5° £6’. S. 
Longitude . ; , 60° o W. 39° 15 W. 
Height : ; ‘ 123 ft. 638 ft. 
January : ; . 9.8 1.6 
February. : . 9.5 4.3 
March : ee ce 6.1 
April . ; ; ee a) 4.3 
May . ; 4 os 3.4 
June . ; oni 5 ga 1.6 
July 3 ; . 3.8 9 
August 1.8 4 
September 1.6 .08 
October 4 : . Bg .O 
November . ; a | .04 
December . 3 222 8 


Total : ’ . 84.0 23.42 
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Manaos Quixeramobim 
Av. annual temp. . 80°F. 81° F. 
Maximum monthly . 80.6° F. 83.5° FE. 
Minimum monthly feo" 8. 79.2° F. 


(2) Study the following table: 
Para Rio Grande do Sul 


Latitude ; : : ; z° 27S. 32° 42- S. 
Maximum monthly temperature 790.7° F. 73° F. 
Minimum monthly temperature 77.0. F. 54° F. 
Average : : : ; 76.3 °°". 63.5° F. 
Total annual rainfall ; : 86.8. in. 37.2 in. 
Season ; : ; . least Sept. to mostly July to 

Nov. August 

maximum Jan. to 
May 


A comparison of the above climatic details further illustrates the 
wide range of climates found in Brazil, as well as the characteristic 
differences between a warm temperate and a tropical climate. 
Which is which ? Which has the highest average temperature, 
the greatest rainfall ? the least range of temperature, and conse- 
quently the most evenly distributed rainfall? Which has the 
winter rains ? Which has the maximum rainfall in the hottest 
season P 


CHAPTER XXI 
THE ARGENTINE 


Study a map of Argentina. What are its extreme latitudes P Does 
any other country of South America extend over a greater range 
of latitude? Look at the isotherm maps (figs. 86-88) and observe 
the range of temperature between these extreme latitudes. What 
are its most easterly and westerly longitudes respectively ? By 
which countries is Argentina bounded? Against which has it 
the longest boundary ? Against which has it the most natural 
barrier ? From which countries do the rivers Parana, Uruguay, 
and Pilcomayo separate it ? 

What is the nature of the country as a whole? To what extent 
and in what parts is it (a) mountainous? (b) a low-lying plain P 
(c) a lofty plateau ? (fig. 81). 

Name its chief rivers. What large tributaries make up the basin 
of the Plate River? Trace the course of the Desaguadero and 
Salado. What becomes of these rivers? Account for the name 
Salado (salt). Note the positions of Mar Chiquita (Bitter Sea) 
and Salinas Grandes, two other depressions containing salt lakes 
and marshes. 


Tuus we see that, apart from its mountainous western 
boundary and its southern extension, Patagonia, which 
lies south of the Rio Negro, Argentina is a low-lying 
river basin, a vast depression between the ancient Brazilian 
tableland on the east and the more recent Andean upfold 
in the west. It is natural that this great and, as we shall 
see, exceedingly fertile plain with its wonderful navigable 
waterways, should be as yet the most developed and best 
known part of this extensive country—in fact the Argen- 
tine as it is known to commerce. 
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From fig. 81 make a cross section of the country east and west 
through Rosario or La Paz. 

Also diagrammatically show the elevation of the railway from — 
Buenos Ayres to Mendoza from the following data: 

Buenos Ayres, 65 ft. above sea-level. 

Mercedes, 132 ft. above sea-level. 70 miles from Buenos Ayres. 

Junin, 267 ft. above sea-level. 160 miles from Buenos Ayres. 

Paunero, 400 ft. above sea-level. 1250 miles from Buenos Ayres. 

What is the rate of elevation from Buenos Ayres (a) to Junin? 
(b) to Paunero P 


Geographically speaking, this great central territory 
falls into two main divisions, distinct from one another in 
structure, elevation, climate, and vegetation. The more 
northerly and more elevated section continuous with 
parts of Paraguay and Bolivia reaches as far south as 
lat. 27° and is known as the Gran Chaco, a name the 
derivation of which is somewhat doubtful. The southerly 
lower section sinks gradually from west to east and forms 
the well-known Pampas—a veritable sea of grass, at least 
knee-deep and stretching for miles in all directions, un- 
interrupted save by a very occasional tree or by a plan- 
tation. , 

This region, with its huge natural supplies of fodder, 
is the greatest cattle-raising region of the world. Since 
the first discovery of the possibilities of the Argentine 
as a great grazing land, many improvements have been 
made in methods of stock-raising. The original Spanish 
cattle have been replaced by the finest British stock, and 
large tracts of land are ploughed for the cultivation of 
lucerne (alfalfa). The mowing of this fodder is immedi- 
ately followed by a crop of natural grass, and the cattle 
can by this alternation be assured of fresh green fodder 
all the year round. 

The climate of this region, with a mean annual tempera- 
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ture of over 60° F., a complete absence of frost, and a 
moderate rainfall (fig. 105), is especially favourable to 
cattle-raising, inasmuch as the cattle can graze in the 
open all the year round. 


Why is this better for the cattle? In what ways is it more economical 
for the stock-raiser ? 


Much of this stock-raising is done on a very large scale, 
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Fig. 105.—ARGENTINE RAINFALL. 


Consider the lie of the land and the direction of the prevailing winds (figs. 3, 4 and 81), and 
explain the tendency of these rainfall regions to lie in belts roughly N. and S. 


many farms belonging to wealthy stock-owners and such 
companies as Lemco, Oxo, and Bovril, with their cold 
stores and large establishments for the manufacture of 
the nowadays almost innumerable products of their trade. 
Account for the hide and leather industries of the country. What 
necessity for this trade is provided by the Andean forests? (See 

p. 235.) 
The Argentine plain is here and there dotted with 
depressions in its surface, which, if shallow, provide 
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excellent land for tillage, or if large and somewhat deep, 
form basins of inland drainage with either salt marshes 
or lakes. 


Name from the map some inland lakes and rivers of inland drainage. 

What change in the climate of the country, would you think, has 
been operative in a low-lying land in cutting off the Desaguadero 
from its natural outlet into the sea (the Colorado) ? Suggest 
any possible causes for the drying of a climate. 


The soil of the Pampas is mostly Loess and other 
quaternary deposits. both diluvial and alluvial, and 
affords most excellent soil for cultivation. In this low- 
lying, remarkably well-watered plain irrigation can be 
readily applied if necesssary and wheat, maize, and linseed 
are some of its chief products, not merely for home con- 
sumption but also for export. 


For what is linseed used ? From what plant is it obtained ? What 
fibre is obtained from the same plant ? How does the Argentine 
stand among other countries of America in the production of 
wheat ? (see Table IVa). 

What do you know of the formation of Loess? By what agency is 
it supposed to have been deposited ? 4 


Even at the present day the chief natural disadvantage 
of the Argentine is to be found in the frequent and violent 
southerly windstorms, known as Pamperos, to which it 
is subject almost all the year round, though they are at 
their worst in the spring and early summer. 

Which months are these? Suggest a reason for these southerly 
winds. Where is the barometric minimum likely to be established, 
over the sea? over the mountains? or over the plains? When 


will the minimum most tend to be over Argentine ? Why is the 
Pampero a cold wind ? . 


As we travel northward to the Gran Chaco we pass 


' See Home of Man, Europe, p. 79, 
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into a region altogether different in character from the 
Pampas of the lower Parana. In its northernmost parts it 
is almost to be regarded as a southern prolongation, though 
differing in character, of the great forest lands of the 
Amazon basin. Long stretches of sub-tropical forests 
are intersected by small, lower-lying, salty, pampas-like 
depressions or by larger and wider valleys which in the 
rainy season are partly under water and form a succession 
of lagoons several miles in length. 


Note the latitude of these regions and account for the alternating 
wet and dry season instead of the smaller but comparatively evenly 
distributed rainfall of the Pampas. 


These forests, as elsewhere, supply logwoods, dye woods 
and cabinet woods. Perhaps the most useful is the 
Quebracho,! the timber of which is very hard and useful 
(e.g. for railway sleepers), whilst its bark provides the 
necessary tannin for the leather industry. 


Suggest how these materials can be brought down to Buenos Ayres. 
Note, however, that many of these cabinet woods are too dense 
for successful flotation. How far is the Parana navigable? 
(See fig. 85.) 


The southern border of the Gran Chaco is being more 
and more cleared for agriculture, and the climate and well- 
watered soil are both most suitable for sugar, cotton, and, 
tobacco. | 

One of the most fertile regions of Argentina is the 
district of Misiones which lies, as it were, tucked away 
between Paraguay and Brazil. With a warm and moist 
climate, a well-watered soil, and a river which is navigable 
along its western border, it has become one of the chief 


1 Quebvacho means ‘‘ break-axe”’ ; it is a very hard wood with the 
appearance of red marble. 
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agricultural regions of the country, including amongst 
its products maize, sugar, tobacco, and fruits such as 
oranges, lemons, and pineapples. Its forests supply nuts 
and the widely used Yerba Maté or Paraguay tea. 

The cordilleran territory of the Argentine is, compara- 
tively speaking, little developed, but is in structure and 
character a geographical continuation of the corresponding 
parts of Peru, Bolivia, and Chile. The most fertile and 
therefore most thickly populated part of this region is 
the Puna de Jupiz. Other parts are, according to their 
climatic situation, alternately densely wooded, stony 
deserts, or salt marshy plains. According to the different 
character of the districts, the people are occupied in the 
production of potatoes, sugar, tobacco, or even wines, 
and in the herding of sheep, goats, and llamas. 


Discuss the causes of these different regions. How are they affected 
by the lie of the land relative to wind, and to the outflow or 
evaporation of rivers? (See figs. 3, 4, 86 and 91.) Which of 
the above-mentioned products of these regions are grown (a) in 
the warm river valleys? (b) in the higher plains? In which 
parts does the grazing take place ? 


Silver, lead, copper, gold, and borax are among the 
minerals of this region, but the mines are at present but 
little developed. 


Find Chilecito, the chief mining town, with silver and copper ores. 


Coal and petroleum are both mined in small quantities 
near Mendoza, and lignite is found in several places. 
Fuel, however, has ‘to be imported in considerable 
quantities. 

The Andean regions are also liable to a peculiar north- 
westerly wind which blows down into the valleys and 
lower plains from over the western mountain chain. This 
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Zonda, as the wind is called, is, in spite of its having come 
over the snow-capped mountains, a warm, dry wind. 
Explain this. How do you connect its character with the fact 
of its being a falling wind? What Swiss wind’ and what wind of 
North America have a similar character and for a similar reason ? 
(P. 54-) | 
Lastly, the district of Patagonia is much of it a stony 
steppeland and seems to consist of a series of raised sea 
beaches which may have been formed coincidently with 
the elevation of the Andean chain. 
Consider the natural winds of these latitudes, and the situation of 
the mountains, and explain the dryness of the country. Note 
the effect of the lower elevation of the mountains further south 


on the distribution of the rainfall of southern Patagonia. Why 
is it so much more widely distributed ? (Figs. 3, 4, and 81.) 


A moderate climate and irrigation render the land, 
especially in the river valleys, at the same time easy of 
cultivation and suitable for cattle and sheep raising, more 
particularly the latter, the bulk of the Argentine wool 
being produced in the regions to the south of Buenos Ayres. 
It may be recalled that, in dealing with the wool imports 
of Europe, we noted that France took most of the Argen- 
tine wool inasmuch as it required more cleaning than 
Australian wool and demanded special machinery." 

Why was this taken up by French rather than by English manu- 
facturers? Recall that Argentine wool came into the world’s 
market far later than Australian and that the modern French 
wool manufacture, was later than the British. Look at the winter 
isotherm map (fig. 88) and note that cattle can winter in the open 
as far south as the river Chubut. 

Note the positions of the following : 

Resistencia (district) and Santiago del Estero, lumbering regions 


for both Quebracho and firewood. Why firewood? Suggest 
what will be the effect on the climate of the Argentine if the 


1See Home of Man, Europe. 


238 THE HOME OF MAN 


Gran Chaco and the northern forest region are eventually 
deforested. 

Rosario, Buenos Ayres, the capital, and Bahia Blanca—all great 
wheat ports, the two former exporting most of the linseed and 
Buenos Ayres most of the meat products. 

Santa Elena—large stores and factories for hides and tallow. Colon 

, —Similar factories and a shipping port for these products. 

Mendoza—a junction on the Trans-Andean railway to Valparaiso. 
Look at the contour map and discover approximately how high 
this railway rises. 

Note that the farmers of the Argentine know before seed-time 
the character of the harvest of the countries of the northern 
hemisphere. Of what great value is this knowledge to them 
as regards the markets of the world ? 


PRACTICAL EXERCISES AND QUESTIONS 


(I) Compare Argentina and Brazil as regards area and density of 
population. Construct rectangles to the scales of 1 sq. Mime= 
1000 sq. miles and I sq. mm. shaded =50,000 people. Construct 
a rectangle on this scale to show the relative area of Peru. What 
other States of America have you compared together on this 
scale? (See Table I in the Appendix.) 

(2) Compare these States as to their total trade, imports and exports. 
How do they rank among the States of the whole American 
continent and of South America respectively ? Account for 
the different character of their exports. (See Table II.) 

(3) With which countries of the world do these countries do most 
of their trade? Note that while the United States take by far 
the greater part of the exports of Brazil, a greater value of imports 
is derived from Great Britain. (See Tables IIIa and ITIb.) 

Which country of Europe takes most of Argentine’s wool ? 

(4) Why do oats form so large a portion of the cereal crops of the 
Argentine? (See Table IV.) 

Seek the solution of this question by a comparison with table V. 

(5) What is the most important crop of Brazil? How do Brazil 
and the Argentine compare in the production of sugar? (See 
Table IVb.) 

(6) Compare Argentine with Brazil and Uruguay in the absolute 
amount of cattle and other domestic animals, and also in the 
amount per head of population. (See Table V.) 

Explain this development of Argentina in reference to (a) the 
character of the country, and (b) its climate. 
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(7) Compare Argentine with the United States and British North 
America as to the percentage of grazing land in the country. 
Show how Argentine is well placed in the event of a great industrial 
development in the country. It is stated that the United States 
have now to import meat. How do the figures of this table 
and of the previous one bear this out P_ (See Tables V and VI.) 

(8) To what extent are the Argentine and Brazil respectively mining 
countries? (See Table VII.) 

(9) How do these States compare with one another and with other 
American countries in shipping and in railway development P 
Explain the difference between the two countries in the extent 
of railway expansion. (See Tables VIII and IX.) 

(10) Compare the climates of the following towns, and note the great 
variations they indicate in the climate of the Argentine. 


Name Rosario Mendoza Santa Cruz 
Latitude. Barres: ae 3*'S, 50-22" S, 
Height above sea- -level. . arate 2600 ft. 39 ft. 
Maximum monthly temp. 

January . -. FES es a4 E. 60.5° F. 
Minimum monthly temp. . 49°F. June 46°F. June 33°F. July 
Average annual temp. . os Gg ee 60.5° F. ay 
Rainfall . ‘ 3 ‘362: v2. itt. 6 in. 


To what factor is the difference in rainfall as between Mendoza and 
Rosario due? To what the difference in temperature ? What is 
the rate of fall of average annual temperature measured in degrees 
per 1000 ft. or in feet per degree? Which of these towns has a 
sub-tropical climate ? Which a temperate climate? Why has 
Santa Cruz so different a climate from Rosario? Why has ita 
similar rainfall to Mendoza? (See figs. 3, 4, and 105.) 


CHAPTER XXII 


URUGUAY 


Study carefully the position of Uruguay on the map of South 
America. Between what parallels of latitude and lines of longi- 
tude does it lie? What are its boundaries ? Which are natural ? 
By what States is it bounded? Compare roughly the length of 
its coastal with that of its river boundary. How does Uruguay 
compare with the other countries of South America as regards 
(a) area? (b) elevation? Name the chief rivers of this State. 
Roughly estimate the distance by river between Salto, the head 
of steam navigation on the Uruguay, to Montevideo, the capital 
and chief port. 


WE thus see that Uruguay is the smallest State of South 
America. Geographically speaking, it may almost be 
regarded as a part of the Argentine republic, so similar 
are these two States in situation, structure, climate, and, 
therefore, products. 


Recall the structure, climate, and products of the neighbouring 
part of the Argentine. 


A glance at the map shows that the bulk of the country 
consists of alluvial coast land sloping away from the 
southern extensions of the Brazilian plateau, which in no 
part of the country exceeds 2000 ft. in height. (See 
fig. 81.) 

The climate of this great eet of alluvial land is 
most moderate, with an exceedingly small range between 
the winter and summer extremes, frost, at eet on the 
lowlands, being quite unknown, 
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To what extent does the position of the country account for this ? 
Consider the latitude, the direction of the prevailing winds, and 
the relation to the ocean and large water boundaries. Compare 
carefully the figures in the table on page 242 with figs. 86-88. 


Moreover, the rainfall is moderate and, as can be seen 
from the same table on the next page, very evenly dis- 
tributed (figs. 89-91, and 105). When we add to these 
advantages of situation and climate the fact that the 
ereater part of the soil is alluvial and very fertile, we are 
not surprised to find that the country is mainly agri- 
cultural and pastoral, but more particularly the latter. 

Maize, wheat, and other cereals are now grown in more 
than sufficient quantities to supply the home demand, 
but most of the articles of export are derived from cattle- 
raising, the chief industry of the country. Lemco (Liebig 
Extract of Meat Co.) derive much of their supplies from 
the cattle-breeding regions of Salto, Rio Negro, and 
Paysandu, which latter has given its name to a well-known 
brand of tinned ox-tongues. 

Study Tables II and V in the Appendix, and note the dependence 


of the exports upon this trade. Why is jerked beef exported to 
Brazil ? 


Sheep-grazing is also increasing in quantity and the wool, 
which is cleaner than that of the Argentine, fetches good 
prices. 

Which regions are more suited for sheep and less suited for bullocks 
and oxen? Why? (see Home of Man, British Isles.) Connect 


the presence of good sheep-grazing land with the clearer quality 
of the wool. 


The valleys and lower hill slopes provide excellent 
timber of many kinds, as well as a number of medicinal 
plants, the black colour of the Rio Negro being even said 
to be due to sarsaparilla. 


a 
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Geologically, as well as structurally, the country is a 
junction between the alluvial deposits of the Argentine 
valley and the southern limit of the Brazilian plateau, 
and in the hill regions there is probably considerable 
undeveloped mineral wealth of all kinds, including gold, 
manganese, silver, lead, and copper, none of which at 
present is exploited to any extent. Lignite coal also 
occurs in the same regions. | 


Why are these minerals found in the northern departments of the 
State 

Note the position of the capital, Montevideo, the chief city and port. 
Can you suggest why in South America so many of the capitals 
are on the coast? How do the countries of the New World 
compare with those of the Old World in this respect P 

Note also the position of Salto (the word means “‘a leap’’) at the 
head of navigation on the Uruguay, and of Mercedes, the principal 
port on the Rio Negro. 


PRACTICAL EXERCISE 
Climate of Montevideo 


(Long. 34° 54’ S. Lat. 56° 13’ W.) 


Average tem- Rainfall in 


perature, °F. inches 
January . ; 5 : 75.8 3.3 
February. : OY.t 2.4 
March ; : : : 68.6 3.5 
April . ' : : ; 63.1 3.4 
May . é : 59.7 4.0 
June . ; : : 52.5 3.4 
July . ; ts ; 50.7 3.4 
August ; : : 50.7 27 
September . : : 58.8 3:3 
October : : ; d 63.3 3.8 
November . = Bae 65.1 3.0 
December . : 70.0 3.2 


Total . ; 39.2 
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Represent these two on the same sheet of graph paper, marking 
the months horizontally and the rainfall and temperature verti- 
cally—the former by a dotted line and the latter by a thick line. 
Suitable scales: 1 cm. for each inch of rain, 1 mm. for each 
degree of temperature. 

How does the rainfall compare with the changes of temperature P 
Does it increase with rise of temperature ? How does this result 
compare in this respect with those obtained in the exercises on 
the tropical countries ? 

Compare these temperatures with the isotherm maps of South 
America (see figs. 86-88). Between which isotherms does Uruguay 
lie? Why is the maximum temperature in December and Janu- 
ary? Whenistheminimum? What isthe temperature difference ? 
Suggest why this is so small. Would you call this a monsoon 
climate or a mild temperate summer and winter climate? How 
is the rainfall distributed ? Is the maximum in summer or in 
winter? Look at the wind maps of the Atlantic (figs. 3 and 4) 
and determine from the distribution of the rainfall whether the 
winds of this country are part of the great ocean winds or are 
determined by mere local considerations. 


CHAPTER XXIII 


PARAGUAY 


Make a careful map study of Paraguay. Describe its position. 
Between what latitudes and meridians does it lie? By what 
States is it bounded? In what respects does it resemble Bolivia ? 
In what way has it the advantage of Bolivia in position? How 
far has Paraguay natural boundaries ? Whence does this State 
derive its name? Name the chief rivers of the State. To what 
river basin do they belong ? Look at fig. 85 showing the naviga- 
bility of these rivers and determine their value to the State. What 
is the nature of the surface of the country (fig. 81) ? Of what 
State of South America would you consider that Paraguay, 
geographically speaking, formed a part? To what extent and 
in which portion is it (a) flat, alluvial land ? (b) hilly country ? 


THus we see that Paraguay, like Bolivia, is entirely an 
inland State with, however, good river communication 
throughout its extent and with other countries. 


Through what river basin and country does its export trade take 
place? In what respects does Bolivia as compared with Paraguay 
on this point stand (a) at an advantage ? (b) at a disadvantage ? 


The country consists for the most part of comparatively 
low-lying land with a low hill-land to the north east of the 
Paraguay River anda low range of hills running through 
Paraguay proper, the country between the Paraguay 
and Parana Rivers. These low uplands, never more than 
2500 feet in height, have a gentle slope to the west with 
broad valleys and navigable waterways, but to the east 
there is a much steeper fall and the rivers are interrupted 
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by rapids. These western uplands, the most settled 
districts of Paraguay, are, practically speaking, a northerly 
continuation of the grassy plains of the Argentine, but 
the eastern slopes are closely wooded, especially with the 
Yerba Maté tree, and form one of the chief regions of 
supply of the South American tea. 


You are now in a position to explain why the Yerba Maté tea is 
called also Paraguay tea. 


To the west of Paraguay the country is a part of the 
Gran Chaco, and is to the present day to a large extent 
unexplored. 


Recall what you have learned of the character of the Gran Chaco. 
Into which other State of South America does this region extend ? 


(See pp. 234 and 235.) 


In the forest regions are found large quantities of the 
Quebracho wood, to which reference has already been 
made (see p. 235). 

The climate is sub-tropical with a very mild winter 
and a rainfall of about 4o inches, fairly well distributed 
throughout the year, though greatest in the spring. 


Which are the coldest, warmest and wettest months of the year 
respectively ? (See table to question 7 on page 248.) 


On the other hand, the rainfall is liable to rather great 
fluctuations from year to year, and especially of recent 
years. It has been showing a tendency to decrease. 


Which is more liable to fluctuations of rainfall—a coastal or an 
inland country ? lofty highlands or enclosed lowlands? What 
is the effect of deforestation ? 


The amount of rainfall is, of course, partly dependent 
upon the character and direction of the prevailing winds. 
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The country is subject to extremes of wind, to cool, 
southerly winds which are dry and. stimulating, and to 
moist northerly winds which are most relaxing. 


Of which Argentine winds are the former a northerly continuation ? 
(See p. 234.) How do they originate? Why are they cool? 
Considering the general character of the surface and the high 
average annual temperature, account for the salt marshes and 
lakes which are found in some of the depressions in the south of 
the State. . 


The land, most of which is quaternary and alluvial, 
has, geologically speaking, scarcely been examined, 
but it affords a fertile soil for agriculture. On the other 
hand, however, the mineral wealth is, at least at present, 
inconsiderable though the hills seem to be geologically 
a continuation of those in the Brazilian province of Rio 
Grande do Sul and to contain coal. Also copper, zinc, 
and iron would seem to be worth mining. 

Thus we are prepared to find that the chief industries 
are, firstly, the preparation of Yerba Maté tea, and 
secondly ranching and the preparation of meat products, 
especially jerked beef for South American trade. Oranges 
are grown, practically without cultivation, but the fruit is 
not exported, being largely used for fattening pigs. Sugar- 
cane and cotton are grown, and leather is made for home 
use, whilst pineapples, ramie thread, coffee, tobacco, 
timber of several kinds, and hides are exported. 


Discuss the reason for the home leather industry. What is the 
nature of (a) the demand? (b) the supply of the necessary 
materials ? Suggest a reason why, in connection with the live 
stock trade, the chief product should be the sun-dried jerked 
beef for the South American trade, whilst Uruguay and the 
Argentine hold most of the European trade. In answering this 
question consider the position of Paraguay and the nature of the 
storage and transport required for the frozen meat trade. 
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Discuss the positions and importance of the chief towns. 
Asuncion—the capital. 

Villa Rica. 

Concepcion. 

Villa del Pilar. 

Encarnacion—large transit trade. 


QUESTIONS AND EXERCISES ON PARAGUAY AND URUGUAY 


(1) Compare Paraguay and Uruguay as to area and density. Con- 
struct rectangles to the scale of 1 sq. mm.=100 sq. miles and 
I sq. mm. shaded=50,000 people. Which is the larger country ? 
Which is the more densely populated ? Suggest reasons for the 
latter. For what other countries have you constructed similar 
rectangles to the same scale ? How do these countries compare 
with them, e.g. Great Britain, as to size and density of population ? 
(See Table I in the Appendix.) 


(2) How do these countries compare with one another and with other 
countries in their trade as to its total value and nature, and as 
to the character of the chief exports and imports. What import 
is common to the two countries? Account for any difference 
you note in the chief exports. (See Table II.) 


(3) With which countries do these two States do most of their import 
and export trade respectively ? (See Tables IIIa and IIIb.) 


(4) How does Uruguay compare with other States of America in 
the production of cereals? Which is its most productive cereal 
(See Table IVa.) 

What non-cereal product is cultivated in Paraguay ? (See Table IVb.) 


(5) How do Paraguay and Uruguay compare with one another and 
with other American countries in the amount of live stock in the 
country (a) absolutely? (b) per head of populationr (See 
Table V.) 

To what extent do these statistics suggest from the economic point 
of view that Paraguay, Uruguay, and the Argentine form one 
geographical unit? How far is it structurally the case? What 
support to the view is given in Table Vie 


(6) Compare these countries with one another and with other 
American States in the extent of their railway development. 
To what extent are they supplied with other means of com- 
munication? (See Tables VIII and IX.) 
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(7) Study the following figures, showing the monthly temperature 
and rainfall of a settlement in Paraguay (Itacurubi, 24° 27’ S. and 


57° 2° Wal. 
Temperature, °F. Rainfall, inches 
January . : ; : : 80 8.8 
February , : ; , 79 5.7 
March . : ; : . eye 5.0 
Aprils 23 : ‘ : ‘ 71.8 4.0 
May , : : : : 65.7 ey 
June : " : : ; 62.4 3.0 
July : : : - ; 64.6 3:8 
August . 5 : ; ; 66.7 1.2 
September . : ; , 68 23 
October . : 5 : 73 8.2 
November 5 ; ; ; 76 5.9 
December ; ; 3 : 79.5 6.2 
Average annualtemp. . ‘ : Te in oe —_— 
Total rainfall . ; ; , : 57.1 


What do you conclude from the above figures as to the nature of 
the climate? Is it tropical or temperate ? Continental or 
oceanic? What is the range of temperature? Are the rains 
winter rains or tropical summer rains? How does the range of 
temperature compare with that of Para? (See page 230.) 
Account for the difference. 


CHAPTER XXIV 


OUTLINE OF THE HISTORY OF SOUTH AMERICA 


TuE history of South America falls naturally into five 
divisions: (1) its history prior to its discovery by 
Spaniards and Portuguese; (2) the Conquest; (3) the 
period of Spanish and Portuguese rule ; (4) the struggle for 
independence ; and (5) the history of the Republics. 

(x) As in North America, but little is known as to its 


early history owing to the 
absence of written memo- 
rials. The nations were 
split up into many warring 
tribes mostly savage and 
undeveloped, the chief ex- 
ception being the Inca race 
_of Peru, which had reached 
a remarkable stage of civili- 
zation, under the rule of 
monarchs of the most ab 
solute type, whose rule, 
however, was on the whole 
beneficent and advantage- 
ous to their people. Their 
kingdom seems to date from 
about 1200 A.D. The Inca 


Fig. 106.—A TypicaL Cuzco 
INDIAN. 


emperor claimed descent from the Sun, and the chief 
was worshipped and obeyed as a religious duty. The 
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descendants and relations of the royal family formed 
a nobility in whose hands the whole* government was 
placed, and the remainder of the people, together with 
the numerous races conquered by them were in a state 
of passive obedience to them. It was this fact which 
caused their conquest to be so easy, for the Spaniards 
had only to overthrow the Inca nobility and the country 
was then in their hands. 

Our illustration, fig. 106, shows the gateway to a 
ruined temple built by some race even earlier than the 
Incas. 

(2) The first landing in South America was made by 
Columbus on his third voyage; in 1500 a Portuguese 
under Calval discovered Brazil, and fourteen years later 
the mouth of the great river La Plate was first visited. 
But in the previous year the Spaniards under Balboa 
had crossed the Isthmus of Panama and had obtained 
the first sight of the Pacific, and it was by this route that 
the conquerors of South America made their way into 
the continent. The invasion of the Peruvian dominions 
of the Incas dates from 1532, and forms one of the most 
romantic episodes in all history. Never before or since 
were greater achievements accomplished by such tiny 
bodies of troops, and never did adventurers obtain such 
huge rewards in the form of enormous treasure. Much 
of this treasure was shipped to Spain, and its effects on 
the money markets of the world were so great that they 
can be traced throughout the history of the seventeenth 
and eighteenth centuries. The silver mines of Potosi are 
said to have doubled the world’s store of silver at the 
time, and as silver was then the standard precious metal 
it is easy to see what serious effects such a discovery must 
have. had upon prices and trade. 
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(3) The success of the Spaniards naturally caused great 
jealousy among other nations and to this fact must be 
attributed many of the stories of barbarity, ill-treatment, 
and massacre which have come down from those times. 
The conquest of native races must always be attended 
with many distressing circumstances, and it is doubtful 
whether the Spanish were much worse than other nations 
in their treatment of the natives. There is, however, no 
doubt that they were injudicious, if success is to be 
measured by its permanent results, for while Spain 
claimed the whole continent for herself, with the exception 
of Portugal’s share, and successfully maintained that 
claim for three centuries, yet the last century has 
seen the whole of her great American dominions 
wrested from her piece by piece till now there is not 
a particle left. 

One important distinction between the policies of 
Great Britain and Spain with regard to the natives has 
left an indelible mark upon the population of South 
America, namely, the extraordinary extent to which 
whites, natives, and blacks have mingled so as to form 
a race of mixed parentage. The Spaniards, in fact, seem 
to know nothing of the Anglo-Saxon insuperable dislike 
for and contempt of any infusion of “ coloured blood.” 
The broadness of the Roman Catholic Church with its 
readiness to admit all and any into its fold, added to, or 
perhaps caused, this point of view so different from the 
British. Two important results followed from this 
mixture of native with white man ; firstly, the building 
up of a new race, who looked upon America as their 
home and who gradually lost any appreciation of Spain 
as a mother country, and secondly, a feeling of antagonism 
on the part of this race toward the officials sent from 
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Spain to rule them, for nearly all such positions were 
placed in the hands of envoys from Europe. 

(4) That such a race should ultimately struggle for its 
independence was inevitable, that the struggle was pre- 
mature is equally certain ; but it is only a careful enquiry 
into the contemporary history of Europe that will explain 
the causes of this struggle—too early commenced and in 
many respects too feebly attempted. The leaders were 
mostly fighting for themselves alone, the people were 
quite unsuited for self-government, the result was a suc- 
cession of so-called dictators who ruled despotically until 
a stronger opponent ousted them from their position, 
while the population watched with more or less apathy 
the constantly repeated drama. 

(5) It was Napoleon’s conquest of Spain, his deposition 
of the Spanish monarchs and substitution of his brother 
Jerome that freed many of the colonies from their 
allegiance. Their revolution was rendered the easier by 
Great Britain’s mastery of the sea and destruction of 
the Spanish fleet at Trafalgar. Revolution had proceeded 
far when peace was declared, and Spain never regained 
her power. Meanwhile South America became the happy 
hunting ground of military adventurers of all nations, 
though it is only fair to state that some of the leaders, 
and these the most successful, were urged on by a genuine 
love of Liberty—such were José San Martin, the liberator 
of Chili and Peru, and General O’Higgins, one of his 
officers, who became president of Chili. By 1820, how- 
ever, all South America, except French, British, and 
_ Dutch Guiana, had proclaimed its independence of 
European control, and since then the ten countries into 
which it is divided have been working out their own 
destiny, with varying success. 
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The twentieth century, bowever, finds them in a re- 
markably prosperous condition and the steady influx of 
immigrants and of capital from the Old World seems to 
foretell for them a future of tremendous promise ;) for 
while South America is at present the most sparsely in- 
habited of all the continents, it is yet the richest in natural 
products. The mighty forests of the Amazon and other 
tropical rivers are full of valuable timbers, rubber, vines 
and many another precious form of vegetation, while it 
is safe to assume that amid their wide-stretching, unknown 
and unexplored regions there lies hidden many a secret 
to be laid bare by the onward march of science. The 
obstacles to their development are many, but they are 
by no means insuperable, as is shown by the wonderful 
achievements of the United States in the similar, though 
smaller, region of the Panama Canal. South America 
has, in fact, herself provided the means of overcoming 
the worst of these obstacles, for it is in the forests of 
Brazil that the cinchona tree was first discovered, from 
which quinine, the wonderful remedy for the deadly 
tropical fevers, is prepared. The splendid work of the 
various Schools of Tropical Disease will doubtless in time 
find similar remedies for the other malignant diseases 
that threaten the traveller in these regions and the tropics 
will thus no longer be known as the “‘ White Man’s Grave.” 

When once the climate has been conquered, the other 
obstacles should prove comparatively easy of removal, 
for it must be remembered that South America offers a 
system of inland waterways unequalled in any other part 
of the world. Steamers can ply without hindrance over 
thousands of miles of splendid rivers, unobstructed by 
falls“or rapids, and communicating one with another by 
more or less navigable natural canals. (See fig. 85, p. 169.) 
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The chief obstacles to the development of agriculture 
are that nature is too generous, the soil too rich, the sun 
and rain too abundant. Such obstacles, however, can 
surely be overcome by skill and perseverance. Much 
wealth must be invested in the form of labour and clearing, 
but the returns will then be rapid and great, and the 
course of time may yet see tropical South America taking 
her place as the granary of Europe and the civilised 
world, just as temperate South America is already on the 
way to becoming the great home of the cattle and sheep 
that supply the foreign meat markets of the world. But 
the necessary wealth has not been forthcoming in the 
past, owing partly to the poverty of Spain and of Portugal, 
to whom the development must in the past have been due, 
and in modern times to the insecurity of the various 
governments of the republics. There is now, however, 
every sign of the advent of more security for merchants 
and engineers, and large sums are being invested in the 
carrying out of great enterprises so that we may soon see 
the Amazons and La Plata, at least, as well supplied with 
lines of steamers as the more difficult and less productive 
rivers of Africa, where, owing to the enterprise of Great 
Britain, Germany and France, the development in the 
last few years has been so rapid. 


REVISION QUESTIONS ON CENTRAL AND SOUTH AMERICA 


By kind permission of the University of Cambridge Locai Examina- 
tions syndicate the following questions have been taken from 
Senior examination papers and can be well answered by students 
who have worked conscientiously through the preceding chapters. 


(1) In what way is commerce helped or hindered by natural pecu- 
liarities in South America? Illustrate each statement you make 
by reference to some country. 

(2) From what parts of Central or South America does Great 
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Britain import (a) mahogany, (b) nitrates, (c) rubber, (d) sugar, 
(e) wheat ? 

(3) How does the west coast of South America south of latitude 
40° S. differ from that further north ? 

In answering this question consider structure, regions of elevation, 
regions of depression, and climate. 

(4) Draw two outline maps of South America and in both mark the 
position of the Equator and the tropic of Capricorn. In one of 
these maps indicate broadly the distribution of the annual rainfall, 
and in the other the distribution of forest, grassland, and desert. 

(5) State carefully the positions of the following towns: Rio de 
Janeiro, Iquique, Monte Video, Belize, Panama, Quito, Manaos, 
Pernambuco, Caracas, Lima, Valparaiso. Explain as far as you 
can the special importance of each by reference to its position. 

(6) Draw a sketch map showing the boundaries of the countries of 
South America. Point out how far these boundaries are formed 
by physical features. 

(7) Give an account of the vegetation, distribution, and economic 
importance of tropical forests in South America. ; 

(8) Describe the desert regions of South America and account for 
their positions. Name any articles of commerce obtained from 
them. 

(9) Describe the positions and character of the Llanos, the Selvas, 
the Pampas, the Falkland Isles, and Lake Titicaca. 

(10) Draw a map of the Plate River basin. Indicate the States into 
which it is divided and the positions of the chief towns. 
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TABLE [| 


AREA AND POPULATION 


Land Area 


Total Popu-| Dene 
Country. 1,000 Sq. lation. yy: | 
' miles. Millions. | Pet $q. ml. 
A.. United Kingdom I21.4 45.4 374 
Lancashire 2.0 4.4 218.1 
Lincoln 2.6 O35 161 
é I. United States 2073.9 92.0 30.9 
New York State . 47.7 9.1 191.2 
South Carolina 30.5 cs 49.7 
Nebraska 76.8 2 Lacs 
2. British North America 3767.1 7.4 2.0 
(Water area, 
= 126.0) 

Quebec 351.9 2.0 ay 
Ontario 260.9 Ae G°7 
Saskatchewan 25157 0.5 245 
Manitoba 72.7 0.5 6.2 
Alberta : 3 254.9 0.4 1.5 
British Columbia . 360.1 0.4 i.% 

N.-W. Territories . 1207.9 0.02 oney 

Yukon : ; : 206.4 0.009 0.04 
Prince Edward’s Island . 2.2 0.09 42.9 
New Brunswick B70) 0.4 12.0) 

‘Nova Scotia ; re | 0.5 PEE 
> 1627 | 02 is 
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TABLE I—continued 


AREA AND POPULATION 


Country. 


. Mexico 
. Guatemala 


Belize (Br. Honduras) 
Honduras : 
Nicaragua 


. Costa Rica 

+ Panama 

. Colombia 

. Venezuela 

. British Guiana 
. French Guiana 
. Dutch Guiana 
. Ecuador 

. Peru 

. Brazil: 

. Bolivia 

. Chili 

. Argentine 

. Paraguay 

. Uruguay 

. West Indies . 


Land Area. | Total Popu- 
1,000 sq. lation. 
milese. Millions. 

707.0 ee 
48.3 2.0 

8.6 0.04 
46.3 0.6 
49.2 0.6 
23.0 0.4 
32.4 0.4 
461.6 5.5 
394.0 1.3 
90.3 0.3 

20.5 0.05 

46.1 0.09 
“ITO 1.5 
695.7 4.5 
3202.7 21.5 
708.2 PS 
292.6 3.4 
irsaa Tage 
171.8 Oy 
ree 12 
100.0 6.5 


Density 
per sq. ml. | 


19,6. 
41.3 
4.7 
126 
1222 
16.9 « 
13.2 
11.8 


6.2% 
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TABLE II 
EXPORTS AND IMPORTS—{I,000,000 
| 
Value Value 
Value of z 
eels ae | Chief Imports. el Chist Baas 
A. United Kingdom | 744.9 ' Foodstuffs. 218.8 | 599.6 Cotton manu- 
Cotton (Raw) 80.3 factures 93.4 
| Iron and Steel 43.6 
| Coal a7 5 
B. France 392.4 | Cereals 28.6 | 320.5 | Textile and articles 
Wool 25 8 of Apparel 36.4 
Raw Cotton 22.0 
C. Germany | 506.0 | Raw Cotton 30.2 | 437.0 | Iron Goods . 50.7 
| Barley 23% Cottons 19.6 
Wheat 19.9 Coal 8.4 
3. Mexico 14.3 | Mineral “7 20.8 | Silver”. 8.9 
| Vegetable . oa Gold $0 
Machinery . 253 Copper andore 3.3 
4. Guatemala t.3 | Cottons= (= 4 2.2 \Cotree 1.4 
Ironware, machinery Bananas a! 
and coal . si Sugar. 107 
Woollens .05 
E. Belize / .6 | Chile (Supodilla .s |Gum (chewing)  .2 
Gummy. fs oe Mahogany 2 
: Mahogany . al 
6. Honduras .6 Cottons 2 .6 | Bananas ia 
Minerals e 
7. Nicaragua 3: Textileseg a 7 | Cottee 6 
| Gold . a 
8. Costa Rica | 1.8 Cotton goods =. 1.8 | Bananas me) 
Coffee 6 
Gold and silver .2 
g. Panama 1.8 | Cotton 2 .4 | Bananas 2 
20. Paraguay i.3 | Textiles a 1.0 | Hides. — 
Foodstufts . 23 Tobacco — 
Timber — 


2. British N. America 


Coal and Coke 


manufactures 17.2 
6.4 


Value of 
Chief Exports. 


Minerals 
Sugar 
Coffee 
Coffee 
Cocoa 
Balata and 
Rubber . 
Tin 
Silver 
Rubber 


Cofice\ am 
Rubber |< @ 
Leather— : 
Frozen Meats 
and Skins .2 
Maize . 2 
Wheat oe | 
Minerals 2 


Coffee 
Bananas 
Gold 
Diamonds . 


Gold Ore 

Gold 

Wool 

Hides 

Méat. and 
Extracts 

Cotton (unmanu 

_-factured LO 
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TABLE []—continued 
EXPorTs AND ImMPoRTS—{1,000,000 
Value ‘ Value 
Val f 
Country. a Piet le pates ee 
rs. Peru 6.4 Manufactures of 7.4 
Iron and Steel 
11. Venezuela 3.8 Cotton goods 4.6 
and thread L.2 
| 17. Bolivia eran 7, ‘Manufactures 6.6 
| | of Iron z 
Cotton Cloths = 
Sugar I 
16. Brazil 63.4 | Cotton manu- 74.6 
factures . 2.4 
rg. Argentine yo-2 i bextiles. 15.7 Q5.1 
Iron . ; 6.2 ; 
Pottery 67 
18. Chili 26.2 | Cottons and 25.5 
Woollens 5.9 
Coal and other 
Minerals 5.1 
Oil etc, 3.9 
10. Columbia 3.6 | Coal . 4.5 
12. British Guiana . 1.8 | Fabrics ; 3 22 
Flour 2 
Coal . .03 
13. French Guiana . a 5 
14. Dutch Guiana . 0 a 
21. Uruguay 10.5 Cottons 9 10.9 
iron and Steel -..6 
Coal. 4 
t. United States 330.6 Coffee 23.6 | 440.8 
Sugar 2350 
Hades and 
| Skins 20.5 
111.8 | Jron and Steel 635 


Wheat Y . I 


Manufactures of 
~ Wood 
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TABLE IIIa 


ImPoRTS—{1,000,000 


To 


Wx: | U.S.A |e ee Brance, 


. United Kingdom . ; re 134.6 |, 26:0 70 49.5 


. United States ; PLL i RES. 33.4" | 26.4 

. Mexico : : : 2.3 9.8 28 2.4 1.6 

. Panama : : : 4 1.0 .06 a 08 
. Venezuela ; é : £5 ee .0O7 an 4 
P.Pen. : ; : 17 £2 .007 me) a 

. Brazil ; : ; 12.6 Tk a 8.9 4.7 
Ag St Oe : : E66 a2 05 6.7 1.4 
. Argentine ; ; mares | TOcd 6 13.1 Vink 

. Uruguay i ‘ a8 | 7, OTG. th 63 Big 
. British North America ree. 7.\ < 36.3 ae 2G 2,3 | 
. Guatemala. aie A 25 | .05. 
melize . 2 : | t a OI OI | 
Saronduras. <= A I 4 03 .O5 ae 
. Nicaragua. . | -E 3 : 03 | 
. Costa Rica. Relves. <3 7 Popes: Ol 
P Colombia ; ; ae: 8 ee wa 4 | 
. Bolivia Pain) ee ee 8 8 2 «| 
. Paraguay : . ; ‘4 “1 . 4 Ue 

| . 
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TABLE IIIb 


EXPORTS—{1,000,000 


To 
- From i 
U.K U.S.A. | B.N.A. |Germany.! France. 

A. United Kingdom 30.1 2a 40.4 25.6 

1. United States. | 59.2 58.3 48.5 25.3 

3. Mexico 4.0 22.4 1.0 1.0 8 

9. Panama fe 2304 
| tr. Venezuela | 7 1.5 12 9 ra 
|15. Peru 2A 2.0 03 6 4 
| 16. Brazil | 9.4 pee 2 9.4 Gok 
| 18. Chili | 10.9 4.0 .08 5-4 1.2 
| 19. Argentine 13.2 4.8 5 8.5 7.9 
ee Uruguay .28 a: DOT 4, 3 1.9 
| 2. British N. America 27 A 23.9 a a 
| 4. Guatemala 23 2 | 
| £. Belize o if | 008 
| 6. Honduras .OOI 6 025 004 
| 7. Nicaragua 16 3 2 ee 
| 8. Costa Rica G2 1.0 = OI 
| 10. Colombia T.O 1.8 8 2 
| 17. Bolivia 4.8 05 xe) 5 
20. Paraguay 0002 .OOI 2 OI 
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TABLE V 


Amount oF LivE STOCK—MILLIONS 


Country. 


A. United Kingdom 


rE. 


2. 


United States 
Brit. N. America 


. Argentine. 
. Mexico 

. Chili. 

. Brazil 

. Uruguay 

. Paraguay . 
. Venezuela. 
. Bolivia 

. Guatemala 
. Honduras . 
. Nicaragua. 
. Costa: Rica 
. Panama 

. British Guiana . 


. France 


Cattle. 


Sheep. 


11.7 


14.5 


40,9 
52.4 


.O2 


| 16.4 
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No. of | No. of 
Horses,| Food basses 2 
Goats.| Swine. let oer ee” 
Asses. | of Popu- per head 
son Rene 
4.0 2.5 1.0 .06 
2.9 6.4" | 25.0 1.9 3 
2.7 2.5 1.6 3 
3-9 1.4 | 8.5 12:7 1.2 
4.2 6 I.5 9 I 
‘I 2 1.0 1.6 7 
£32 4 2 ol 
-O4 2 7 29.0 6 
03 2 2 4.8 3 
| 1.7 1.6 6 4.3 AS 
5 .I 2 Ts I 
.03 a ee 0s 
I I | 1.0 “2 
OI o1 | 2.0 02 
I I | 1.0 2s 
-003 03 02 | 25 05 
OI 02 .00 3 R I 
Wavemeest 38 |: 1.0. fee 
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TABLE VI 
UsEs oF THE LAND 
Percentage of Total Area. 
Area of 
Country. Foodland. vere 
Forest. | of popu- 
. shes | Grazing. lation. 
A. United Kingdom 12.6 65.8 3.9 1.3 
B. France 56.3 10.5 16.8 22 
C. Germany . 48.8 16.0 | 25.9 jy 
E.. Russia | 26.2 15.9 | 38.8 4.2 
1. United States 258 6.8 28.0 6.6 
2. British North America eg te fo 28 32 20.8 
3. Mexico 6.1 24.6 9.0 10.0 
4. Guatemala 2.5 4x3 
21. Uruguay 3.0 80.0 | 21.6 
17. Bolivia LF 
13. French Guiana 009 
12. British Guiana 25 
19. Argentine OF GA. 3 14.6 63.0 


' Roughly estimated. 


. 


vo 
| *SuO} 
| ‘y[It v1 soyeIN| ~*° 
“Su0} ‘Tru 1° vo: 
soysoqsy ‘SI 
TIu I've [9YOIN| £00" 
"Sq] ‘][TULGO"[9YOIN| =e" 
ZO" 
suo], 
uol 
“THA 
*S|[V1IDUL AT 
I2yjo Suowy 
“OUIZ 


‘A[UO Sp[eIoUly zg ‘zoo eb? “euezuoy ‘ostonbany ; 
| 
SO" 20g as ad - v° 10° x guiIjuesiIy ‘61 | 
ae a es at : ~ ive é Las eueIny | 
yshiig “cl | 
ee ° . ee | . . va . eureine+) | 
| | qoueny “£1 | 
ZOO" | ZO" cy : 0'99S‘6 |VO a: g'oL go" sf bce Cae os 
100‘000° to}: ae me Lt So IP tea ete O'l TMD “St. 
ee Zoo‘000' | °° ee ae o. i O'601 oe AG Sxlo a yack ee 
a BS es 1h GOO'OOT,| OLEV ovGI vs ae cp eIquIO[OD “OI 
e Balik ea a ozv6eZ | gSv ee erOro ge. PO an OorxeyT “Ef 
€zO Se ae ke Love ck 1 226K) gc 2 9’ 6V Si eollowy 
"'N ‘FH *e 
ee Gols - | Cz | , gEZ*g9 | F'66E%OO TL90°RL Pee | ole St he BOS) B FOV S9}21S 
peytafy “1 
€o° Z007 | #°S.1 O°6 x I‘°ZV1 eT eee $°Z19z wopsuly, 
peyiuy), “V 
y ‘ : *szQ Aory, |'szQ Aor, ‘uor “suo T, 
sent a ae Ff PREA spues * | spues | -[tAT | OMI 3° | “SUOL CONT 
u TEAL TIAL u TILIA “nou, -noyy, | on[eA spuvsnoy J, 
[201S “BIg Z . “yy “Ig ‘$ayunod 
4 | ~ 
“pray sraddog “uOAT eter “IDATIS pres) | s e 11O *|B09 
s » 


ONINIA GNV SIVYANITW 


TIA @iaviL 


268 THE HOME OF MAN 


TaBLE VIII 
SHIPPING 
Owned By Million Tons Tonnage 
A. United Kingdom . : ; : =< Tg 
1. United States s : : , ; eye 
C. Germany : : ; : ; : 3.0 
D. British Colonies. ; : : : ee 
B. France. : : ; ; : : 1.4 
19. Argentine >. ; ; ; : : 2 
16. Brazil : ‘ ; : é : 2 
13. Chala , ‘ “ 


* This figure includes .91 million tons tonnage of British North 
America. 


TaBLE IX 
COMMUNICATIONS 
Country. Miles of Railroad. oe oe 
A. United Kingdom ; 23,500 19.4 
B. France ; ; 30,000 14.5 
C. Germany . ; : 40,000 19.2 
I. United States . a 240,573 8.3 
2. British North America 25,400 ae 
4. Guatemala. : : 433 .9 
3. Mexico ‘ ; : 17,000 ar. 
6. Honduras . : : 100 c2 
7. Nicaragua . 200 “A 
8. Costa. Rica. ; : 459 2.0 
9. Panama: ~~. 2 : 471 1.4 
10. Columbia . 621 . a 
rr. Venezuela, ; 538 a 
i2. British Guiana” : 95 ot 
ry. Peru : 1,650 2 
16. Brazil : ; : 19,200 6 
17. Bolivia : ; 778 xt 
P3s-Chili . : : : 5,952 2.0 
I9. Argentine . ; 20,000 3 
21. Uruguay . ; ; ta7O 2:2 
20. Paraguay . , 233 a 
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Acajutla, 145 

Acapulco, 136 

Aconcagua, 168 

Agave, 135 

Alaska, 157 

Alberta, 121 

Alfalfa, -203, 215 (fig.), 
232 

Alleghany Mountains, 
29, 31, 37 (fig.), 41, 155 

Aloes, 141 

Alpaca, 204 

Altos Plateau, 143 

Amapula, 142, 143 

Amazon River, 163, 
179, 183, 192, 204, 
224 

Ambato, 191 

Andes Mountains, 
163,165, 166, 367, 
172, 212, 216 

Anthracte, 39, 42, 73, I10, 
I22 . 

Anticyclone, 56 (fig.), 58 

Antilles, 148 

Antioquia, 184 

Antisana, 193 

Anti-trades, 16 

Antofagasta, 218 

Apatite, 43 

Appalachian Mountains, 
29; 31, 35, 41, 96 

Archzean Rock, 96 

Arequipa, 206 

Argentine, 231-239 

—— Rainfall, 233 (fig.) 

SDeEstOS, 43, 106, Tie 
(fig.), 113, 117 

Asphalte, 149, 188 

Astoria, 88 

Asuncion, 247 

Atacama, Desert of, 176, 
209, 213, 214 

Athabasca Lake, 94 

Atlanta, 76 
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168, 
220- 


138, 
168, 
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Atlantic Ocean, 10 22, 25, 
26, 55 

Atrato River, 179, 184 

Aullagas, 211 

Aullagas Lake, 199 

Aztecs, 135, 154 


Bad Lands, 83 
Bahamas, 152 

Bahia, 228, 229, 238 
Balboa, 250 
Baltimore, 71 
Bangor, 70 

Barbados, 152 
Barcelona, 188 
Barley, 181, 190, 210 
Barranquilla, 184, 185 
Banff, 110 

Belleville, 120 
Benguela Current, 19 
Bermejo River, 208 
Black-band ore, 41 
Black Current, 25 
Blanca, 238 

Block Mountains, 31, 35 
Bluefields, 146 


Bogota, 177, 181, 182, 
184, 185 

Bolivia, 208, 211 

Hoerax, 166 (fig.), 206, 


Bro, 211, 236 

Boulder clay, 97 

Bovril, 233 

Bradford, 40 

Brandon, 121 

Brave West Winds, 16 

Brazil, 220-230 

— Surface, 221 (fig.) 

Products, 222 (fig.), 

227 (fig.) 

Grazing and Cotton, 
226 (fig. ) 

Brazil Nuts, 224 

British Columbia, 40, 
109 


138 


British Honduras, 
I4I, E42=F43 

British North America, 
94-125 


—— Contours, 95 (fig.) 

—— Isotherms, 106 (fig.) 

—— Daily Sunshine, 106 
(fig. ) 
uel and Iron, 10g 

(fig. ) 

Trans - Continental 
Routes, r10 (fig. ) 

—— Minerals, 111 (fig.), . 
112 (fig.) 

—— Timber Lands, 114 
(fig.) = 

Agricultural Regions, 
115 (fig.) 

Bucaramanga, 184 

Buenos Ayres, 177, 232, 
235, 237; 238 

Buffalo, 40, 74 

Building Stone, 43, 113 


Caatangas, 176 


| Cabezeras de los Valles, 


209 
Cacao, 143 


| Caldera, 216 


Calgary, 122 
California, 40, 157 
Callao, 206 


Calval, 250 

Campos, 176 

Canada, 40, 41, 44, 48, 
49, 94-123. (See also 


British North America) 
— Structural divisions 
of, 98 (fig. ) 


| Canadian Pacific Railway, 


IIil 
Candles, 210 
Canmore, 122 
Canon, 66 (fig.) 
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Cape Breton Island, 113, 
156 

Caracas, 188 

Caracoles, 218 

Caribbean Sea, 32 

Cartagena, 184 

Carupuno, 188 

Cascade Mountains, 65, 
84, 87 

Catone, 134 

Cattle, 81 (fig.), 215 (fig.) 

Cayenne, 196, 197 

CentralAmerican States, 
138-147 

Cereals, 71, 124, 181, 227 
(fig.), 241 

Cerro de Pasca, 206 

Chacarilla, 211 

Chalk, 42, 85 

Challenger Ridge, 12 

Champerico, 144 

Champlain Lake, 76 

Chapados, 225 

Charlottetown, 116 

Chilecito, 236 

Chili, 212-219 

— Rainfall, 213 (fig.) 

--—— Minerals, 214 (fig.) 

— Cereals and forests, 
(215 (fig.) 

— Railways, 217 (fig.) 

Chimborazo, 168, 192 

Chincha Islands, 216 

Chinook, 54, 107 

Chiquitos, 210 

Chubut River, 237 

Chuquisaca, 210 

Cigars, 210 

Cinchona, 141, 204 

Ciudad Bolivar, 188 

Cleveland coal-field,74, 78 

Coal, 31, 39, 73, 75 (fig.); 
Bo, 3G, 09, 110, I12, 
121, 122, 123, 132 (fig.), 
133, 134, 142 (fig), 144, 
149, 166 (fig.), 184, 188, 
192, 201, 202 (fig.), 214 
(fig.), 216, 227, 236, 242, 
246 

Coast range, 65, 84, 87 

Coatza Coalcos, 136 

Cobalt, 120 

Coban, 144 

Coca, 204, 209 

Cochabamba, 210, 211 

Cochrane, 110 
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Cocoa, 152, 187, 190, 197, 
204, 209, 222 (fig.), 225, 
226, 228, 229 

Coffee, 135, 141, 143, 144, 
Pot, 152, 161,187, 190, 
197, 204, 209, 225, 226, 
227 (fig.), 228, 229, 246 

Coipasa River, 209 

Colorado, 40 

Colorado Plateau, 65, 84 

Colarado River, 67 

Colima, 130 

Colon, 142, 146, 238 

Colquechaca, 211 

Columbia, 179-185, 197 

Columbia Plateau, 65, 84 

Columbus, 26, 194, 250 

Comayagua, 143 


| Concepcion, 247 


Contour Maps, North 
America, 30 (fig.) 

— Canada, 95 (fig.) 

— Mexico, 126 (fig.) 


—— Central America, 138 | 


==— Somthn America, 162 | 


(fig. ) 

Copiapo, 218 

Copper, 42, 78, 79 (fig), 
89, 98, Ioo, 112 (fig.), 
$02,420,122, 123, 124, 
133, 144, 166 (fig.), 184, 
201, 202 (fig.), 210, 211, 
214 (fig.), 216, 218, 236, 


242 
Cordilleras, 29, 32, 38, | 
| Eurasia, 31 


65, 84, 96, 105, 127, 
145, 179 

Cornwall Canal, 97 

Corocoro, 211 

Costa Rica, 144 

Cotopaxi, 168, 192 

Cotton growing, 72 (fig.), 
82, 134 (fig.), 135, 185, 
187, 196, 205, 225, 226 


(fig.), 235, 246 


== Manuractures, | 72: | 


(fig.), 185, 206 
Cretaceous rock, 148 
Crow’s Nest Valley, 111 
Cuba, 151 
Cuenca, 191, 192 
Culebra, 145 
Culebra Cut, 146 (fig.) 
Cumana, 188 
Cupano, 188 
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Currents, 20 (fig.) 
Cuzco, 206 

—— Indian, 249 (fig.) 
Cyclone, 56 (fig.), 58 


Dairy Produce, 116, 117, 
120 

Dakota, Bad Lands of, 
82 (fig. ) 

Dawson City, 123 

Delaware River, 35 

ee Water-gap, 38 (fig.), 


7 
Desaguadero River, 231 
Deseronto, 120 
Diamantina, 227 
Diamonds, 167 (fig.) 227 
Doldrums, 12, 19, 22 
Dolphin Ridge, 12 
Dried Meat, 210 
Duluth, 41, 78 
Durango, 134 
Dye-wood, 222 (fig.), 224, 
235 


East Australian Current, 


2s 
Faster Divide, 24 
Ecquador, 189-193, 197 


| Edmonton, 107, 122 


El Dorado, 184 

El Recreo, 193 
Emeralds, 184 
Encarnacion, 247 
Entente, 223 
Enterprise, 24 


Fall Line, 69, 70 (fig.), 73 
Farrens Point Canal, 97 
Fernie, 122 
Ferrol’s Law, 15, 19 
Figs, 209, 217 
Firewood, 237 
Fishing, Cod, 124 
Flax, 135 
Florida, 21, 50, 155 
Fohn, 54 
Forests, 102 (fig.). 
Timber 


See 


Fort Simpson, 50, 105 


Fort-William, 120 

Fraser River, 111 

Fredericton, 115 

Fruits, 50, 71, 88, 117, 
135, 143, 144; I5t, 152 
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181, 187, 190, 196, 201, 
209, 217, 236, 246 
Fuel, 109 (fig. ) 
Fundy, Bay of, 114, 160 


Galops Canal, 97 

Gatun, 145 

General O’Higgins, 253 

Geology, N. America, 36 
(fig. ) 

— Mexico, 131 (fig. ) 

—— S. America, 164 (fig.) 


Georgia, 43 
Georgetown(U.S.A.),116 
Georgetown (British 


Guiana), 196, 197 
Geysers, 85, 86 
Glaciated Region of N. 
America, 43 (fig.) 
Glaciated Rock, 45 (fig. ) 
Glaciers, 44 
Goats, 236 
Gold, 42, 79 (fig.), 88, 100, 
111 (fig.), 192, a2, a@2 
(fig.), 144, 167 (fig.), 
184, 187, 201, 202 (fig.), 
210, 214 (fig.), 216, 218, 
227, 236,242 
Placer, 43, 88, 184 
— Reef, 43 
Gold Range, 94 
Gracios & Dios, 146 
Gran Chaco, 176, 
234, 235, 238, 245 
Grand Banks, 124 
Grande Mére, 118 
Grand Trunk Pacific Rail- 
way, III 
Great American Plain, 38 
Great Bear Lake, 94 
Great Equatorial 
rents, 19 
_ Great Slave Lake, 94 
Greytown, 140, 146 
Guadalajara, 135 
Guadeloupe, 152 
Guano, 205, 206, 214 
Guaporé River, 225 
Guarayos, 210 
Guatemala, 143 
Guayaquil, 161, 190, 192 
Guayas, River, 190 
Guiana, 194-198 
Guiana, Highlands of, 
168 


232, 


Cur 


Gulf of Mexico, 21, 29, 
31, 55, 131 

Gulf Stream, 21, 25 

Gypsum, 124 


Heematite, 41 

Haiti, 152 

Halifax, 113, 114 

Hamilton, 112, 120 

Harbour Grace, 124 

Havana, 151 

— Cigars, IS1 

Heart’s Content, 124 

Heights of Abraham, 
116 

Henequen, 135 

Hides, 210, 218, 233, 246 

Hispaniola, 152 

Hogs, 8r (fig. ) 

Honda, 184 

Honda Rapids, 184 

Honduras, 143 

Horses, 215 (fig.) 

Houghton, 79 

Hull, 118 

Huanchaca, 211 

Hudson Bay, 49, 95, 119 

Hudson River, 32, 156 

Huertas (Spain), 50, 87 

Humboldt Current, 26, 
775%, 200,253 

Huron Lake, 119 


Icebergs, 22 (fig ) 

Igneous Rocks, 42 

Ile de diable, 197 

Ilex Tree, 226 

Ilimani, 168 

Imataka, 188 

Incandescent 
tles, 228 

Incas, 154, 204, 249, 250 

Indian Corn, 81, 134 

Indigo, 141 

Iowa, 157 

Iquique, 218 

Iquitos, 224, 225 

Iron, 74 (fig.), 78, 98, 109 
(fig.), 122, -120;"+9e3, 
124, 133, 134, 166 (fig.), 
184, 188, 201, 202 (fig.), 
216, 227, 246 

Isotherms, N. America, 
“ (fig.), 47 ,(fig.), 48 


Gas-man- 


g. 
— Canada, 106 (fig. ) 
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Isotherms, S. Ameria, 170 
(fig.), 171 (fig.), 172 (fig.) 

Itacurubi, 248 

Itahaya, 168 

Ixtaccihuati Mountains, 
128 


Jamaica, 152 

—— Rainfall of, 150 (fig. ) 
Jerked Beef, 226, 246 
José San Martin, 253 
Juncal, 168 

Juneau, 89 

Junin, 232 

Jurua River, 199 
Jutigalpa, 143 


Kingston, 150, 151, 152 
Kuro Siwo, 25 


Labrador, 21, 51 

Labrador Current, 
26, 175 

La Cadie, 155 

La Dorado, 184 

La Guaira, 188 

La Libertad, 144 

La Merced, 207 

La Paz, 210, 211, 232 

La Union, 145 

Ladine Canal, 97 

Ladrone Islands, 24 

Laurentian Mountains, 
29, 31, 35) 42, 99, I19 

Lead, 84 (fig.), 122, 12 
(fig.), 124, 133. (fig-), 
184, 202 (fig.), 210, 211, 
236, 242 

Leather, 233 

Lemco, 233, 241 

De Lesseps, 146 

Lethbridge, rio, 122 

Leon Granada, 145 

Libertad, 144 


an 


| Lignite, 39, 214 (fig. ) 


Lignum Vitze, 141 
Lima, 206 

Limestone, 41, 42, 85,227 
Limon, 144 

Linseed, 234 

Lipez Desert, 209 
Livingston, 144 


Llama, 203 (fig.), 204, 
236 

Llanos, 165, 176; 379, 
187, 210 


Lloro, 184 

Loess, 234 

Logwoods, 141, 235 
Loja Plateau, 191 

Los Angeles, 88 

Lota, 216 

Louisiana, 155, 157 
Lucerne, 190, 203, 232 


Maceio, 229 

Mackenzie River, 96 

Madeira River, 199 

Magallane, 218 

Magdalena, 184 

Magdalena River, 184 

Magnetite, 41 

Mahogany, 141 

Maine, 156 

Maize, 78 (fig. ), 134 (fig.), 
187, 190, 201, 205, 209, 
215 (fig.), 218, 234, 230, 
241 

Managua, 145 

Manaoc, 196 

Manaos, 223, 225, 229, 


230 
Manchester, 70 
Manganese 167 
184, 201, 227, 242 
Manitoba, 120 
Manzanillo, 142 
Maracaibo, 188 
Maracaibo, Lake, 186 
Maracaibo Plain, 187 
Marble, 43 
Mar Chiquita, 231 
Marafion, 199 
Marquette, 41, 78 
Martinique, 152 
Massaya, 140, 145 
Matamoros, 130 
Maté, 227 (fig.) 
Tea, 226, 236, 245, 


(fig.), 


246 
Matto Grosso, 176 
Medellin, 182, 184, 185 
Medicine Hat, 122 
Mejillones, 218 
Melanesia, 25 
Memphis, 81 
Mendoza, 232, 236, 238, 


239 
Mercedario, 168 
Mercedes, 232, 242 
Mercury, 88, 167 (fig.), 
184, 201, 202 (fig.), 211 
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Metamorphic Rocks, 42 
Mexico, 49, 126-137, 141, 
154, 155) 157 
— Contour, 126 (fig.) 
— Climatic Regions, 
128 (fig.) 
—— Rainfall, 129 (fig.) 
Geology, 131 (fig.) 
— Railways and Fuel, 
132 (fig. ) 
—— Minerals, 133 (fig. ) 
— Agricultural Pro- 
ducts, 134 (fig.) 
Mexico City, 135 
Mica, 43, 201 
Michigan, 41, 42 
Micronesia, 25 
Minnesota, 41 
Miramichi River, 114 
Misiones, 235 
Mississippi Delta, 


So 


oe 
Mississippi River, 53, 67, 
79, 80, 155 
Missouri River, 67 
Mojos, 210 
Mollendo, 206, 210 211 
Monazite, 228 
Moncton, 115 
Monsoons, 61, 130, 140, 
150 
Monterey, 136 
Montevideo, 240, 242 
Montreal, 113, 116, 118 
Montserrat Lime Juice, 


161 

Moose Jaw, 121 

Moraines, hills 
from, (fig.) 44 


formed 


Naricaul, 188 

Nashua, 71 

Nelson, 122 

Nero Deep, 24 

New Amsterdam, 197 

Newark, 75 

New Brunswick, 
113, 114 

Newfoundland, 123 

New Guatemala, 144 

New Hampshire, 43 

New Jersey, 75 

New Westminster, 122 

New York, 75, 89 (fig.) 

Niagara Falls, 119 

Nicaragua, 145 


108, 
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113, 


Nickel, L12, 
120 

Nicolay Valley, 111 

Nipissing, Lake, 118 

Nitrates, 166 (fig.), 202, 
214 (fig.), 218 

Nome, 89 

Nortes, 132 

North-West Territories, 
123 

Nova Scotia, 33, 40, 108, 
£ES.°165, 756 

North America, Struc- 
ture, 28-34 

Geology, 35-45 

Climate, 46-64 

Contours, 30 (fig. ) 

Geology, 36 (fig.) 

— Glaciated region of, 
43 (fig. ) 

— Isotherms, 46 (fig.), 
47 (fig.), 48 (fig.) 

——— Rainfall, 52 (fig-) 
53 (fig.), 54 (fig. ) 

in 1740, 154 (fig. ) 

—— in 1801, 155 (fig.) 


98, 


Oats, 117, 190 
Oceans, 9-27 


| Ocean-depths, 11 (fig.) 


_—— winds, 

(fig. ) 
— currents, 20 (fig.) 
Ohio River, 156 


17 (fig.), 18 


| Oil-borings, 40 (fig. ) 


Oil City, 40, 74 


Old Faithful,’ 86 (fig.) 


Olean, 40, 74 
Olives, 217 


Ontario, 40, 41, 42, 108 


Opals, 134 

Orchards, rot (fig. ) 

Orizaba Mountains, 128 

Orinoco River, 163, 179, 
183, 186, 187 

Oruro, 211 

Ottawa, 120 

Ouro Preto, 227 

Oxo, 233 

Ozark Hills, 41, 66, 81 


Pachuca, 134 
Pacific Ocean, 23-26 
Pampas, 165, 176, 
234, 235 
Pamperos, 234 


2375 


280 


Panama, 146 

Panama Canal, 136, 142, 
145 (fig.), 254 

—=—— Flats, 868, 160 

Papagayos, 145 

Para, 224, 225, 229, 230, 
248 

Paraguay, 244-248 


Paraguay River, 225. 
244 
Paraguay Tea, 226, 236, 


245 
Paramaribo, 196, 197 
Paramos, 176, 181, 191, 
192 
Parana River, 225, 231, 
235, 244 
Parus River, 199 
Patagonia, 237 
Patagonian 
176 
Patillos, 218 
Paunero, 232 
Paysandu, 240 
Pedemales, 188 
Peneplains, 36 


Steppes, 


Pennsylvania, 39, 41 
Pernambuco, 161, 220, 
229 


Peru, 199-207 

Peruvian Bark, 204 

Peruvian Current, 26, 175, 
190, 200, 213 

Peten Plain, 143 

Petersburg, 71 

Petroleum, 73, 76 (fig.), 
¥20, 122, . 132° (fig), 
134, 166 -(fig.), 282, 
192, 202 (fig.), 228, 
236 

Phosphates, 197 

Picton, 116 

Pigs, 246 

Pilcomaya River, 
231 

Pine Bluff, 81 

Pisagua, 218 

Pisco, 206 

Pittsburg, 74 

Plate River, 
220, 250 

Platinum, 133 (fig.), 184 

Polynesia, 25 

Poopo, 211 

Popocatapetl Mountain, 
128, 133 
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United States, 68 (fig.) 
== HKastern Statés, 116 
(fig. ) 
— S$. 
(fig.) 
Porco, 211 
Pororoca, 224 
Portage la Prairie, 121 
Port Arthur, 120 
Port au Prince, 151 
Portland (Oregon), 38 
Port of Spain, 151, 152, 
188 
Porto Rico, 152 
Portugalete, 211 
Potatoes, 181, 196, 210 
Potomac River, 35 
Potosi, 211, 250 
Pradera, 184 
Prince Albert, 121 
Prince Edward Island, 
108, 115 
Prince Rupert, 111 
Puebla, 127, 134, 135 
Punta Arénas, 142, 144 
Puerto Barrios, 142, 
144 
Puerto Berrio, 182, 185 
Puerto Columbia, 184 
Puerto Cortez, 142, 143 
Puerto Limon, 142 
Puerto Montt, 177 
Puna de Jupiz, 236 
Punas, 167, 203, 204, 210 
Puno, 210 
Putumayo River, t99 


America, 


Quaternary Deposits, 148 

Quebec, 43, 109, 113, 116, 
118 

Water Power of, 117 
(fig. ) 

Quebracho, 
245 
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Queen Charlotte Islands, 


Itt 
Queretaro, 134 
Quezaltenango, 144 
Quinine, 141 
Quito, 191, 192, 193 
Quixeramobim, 229, 230 


Railways, United States, 
7 (fig. ) 
—— Canada, 110 (fig.) 
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Mexico, 132 
(fig. ) 
——— Central - America, 
142 (fig. ) 


—- South America, 169 
(fig. ) 


| —— Peru, 205 (fig. ) 
== Chile, 217 (fig.) 


Rainfall, North America, 
52 (fig.), 53 (fig.), 54 
(fig. ) 


India, 60 (fig.), 61 

(fig.) ems 

Mexico, 129 (fig). 

-—— Jamaica, 150 (fig, 

S. America, 173(fig. ), 
174 (fig.), 175 (fig. ) 

===> Chili, 213 (fig, ) 

--—, Argentine, 233 (fig. ) 

Ramie Thread, 246 

Rapid Plat Canal, 97 

Recife, 229 

Regina, 121 

Resistencia, 237 

Restigouche River, 114 

Retallhuleu River, 144 

Rice, 134 (fig.), 181, 137, 
205, 209 

Richmond, 71 

Rio de Janeiro, 165, 177, 
228 

Rio Grande do Sul, 220, 
230 

Rio Negro, 231, 241, 242 

Rio Vinaigre, 185 

Rio Yakui, 134 

Roaring Forties, 16 

Rocky Mountains, 31, 
32, 52, 54, 82, 83, 102, 
109, 138 

Roraima, 168 

Rosario, 232, 238, 239 

Rosewood, 141, 197 

Rossland, 122 

Rubber, 536-441, 143, 
197, 204, 209, 222 (fig), 
224, 225, 226, 229, 254 

Rum, 151, 197 


Sabanas, 183 
Sabanilla, 184 
Sabinas, 134 
Sabinas River, 133 
St Hyacinthe, 118 
St John River, 114 
St Johns, 114, 124 


St Lawrence Plain, 08, 
100, IOI 

St Lawrence Plateau, 
IOI, 120 

St Lawrence River, 44, 
96, 97, 118, 155 

St Pierre, 151 (fig.), 152 

Salado River, 231 

Salina Cruz, 136, 142 

Salinas Grandes, 231 

Salmon, 88, 89, 122 

Salt, 133 (fig.), 184, 214 

Salto, 240, 242 

Saltpetre, 214 

San Francisco, 88 

Sangar, 192 

San José, 142, 144 

San Juan River, 179 

San Miguel, 145 

San Paulo, 229 

San Salvador, 144 

Santa Ana, 145 

Santa Cruz, 239 

Santa Elena, 238 

Santa Maria, 184 

Santa Maria Mountains, 
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Santiago, 218 
Santiago de Estero, 237 
Santo Dominigo, 152 
Santos, 229 
Santo Tomas, 142, 144 
Sao Francisco River, 
168, 225 
Sargasso Sea, 21 
Sarsaparilla, 141, 224, 241 
Saskatchewan, 121 
Saulte Ste. Marie, 120 
Saulte Ste. Maria Canal, 


97 
Savannahs, 195 
Scranton, 39, 75 
Seattle, 88 
Sebanas, 201 
Sedimentary Rocks, 42 
Selkirk, 121 
Selkirk Mountains, 94, 
10g 
Selvas, 165, 176, 223 
Serraina de Lipez, 208 
Sheep, 83 (fig:), 143, 205 
(fig.), 236, 237, 241, 255 
Sherbrooke, 118 
Sierra do Mar, 165 
Sierra de Menda, 188 
Sierra de Perija, 179, 188 
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Sierra Madre, 133 


Sierra Nevada, 65, 84, 
179, 183 

Silica, 85, 86 

Silver, 84 (fig.), 98, 111 


(fig.), 113; 120, 122, 133 

(fig.), 134, 144, 167 

(fig), 184, 202 (fig.), 
210, 211, 214 (fig.), 216, 
218, 236, 242, 250 

Sinter, 85 

Skagway, 89, 123 

Skeena River, 111 

Skins, 210, 218, 229 

Soap, 210 

Sorata, 168 

Sorel, 118 

Soulanges Canal, 97 

South America, 161-178 

— Structure, 161-169 

—— Climate, 170-178 

—— Contours, 162 (fig. ) 

— Geology, 164 (fig.) 

-— Minerals, 166 (fig. ), 
167 (fig.) 

Means of Transport, 
169 (fig. ) 

—— Isotherms, 170 (fig.), 
171 (fig.), 172 (fig. ) 

—— Rainfall, 173 (fig.), 
174 (fig.), 175 (fig. ) 

Population, 180 
(fig. ) 

South Equatorial 
rent, 19 

Spices, 151 

Spokane, 88 

Stock Raising, 232, 233, 
241 

Storm-tracks, 55 (fig. ) 

Structure, Canada, 98 (fig.) 

Sucre, 210, 211 

Sudbury, 120 

Sunshine, Hours of, 106 

Sugar, 134(fig.), 141, 151, 
152, 187, 199, 196, 197, 
205, 206, 209, 210, 222 
(fig.), 225, 226, 229, 235, 
2360, 246 

Sulphur, 133 (fig-), 134 

Summerside, 116 

Superior, 41, 78 

Superior, Lake, 41, 119 

Susquehanna, 35 

Swine, 215 (fig.) 

Sydney, 113 


Cur- 
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Tabatinga, 220 

Taltal, 218 

Tampico, 142 

Tannin, 235 

Tapajos River, 225 

Tegucigalpa, 143 

Texas, 41, 157 

Three Rivers, 118 

Tiahuenaco, 251 (fig. ) 

Tierra Firma, 224 

Tierras Calientes, 
135, 180 

Tierras Frias, 128, 181 

Tierras Templades, 128, 
18L 

Timber, 73 (fig.), 78, 81, 
88, 100, 114 (fig.), 118, 
$20,822, 929,735, 141, 
204, 209, 215 (fig.), 218, 
ace (lig. eed, 235, 241, 
245; 254 

Time Zones, 28 (fig. ) 

Tin, 218 

Titicaca, Lake, 165, 199, 
208, 209, 251 

Tobacco, 71 (fig.), 141, 
ISI, 107, 190, 204, 209, 
222 (fig.), 228, 229, 235, 
236, 246 

Tocantius — Araguaya 
Basin, 225 

Tornadoes, 58, 145 

Toronto, 120 

Torquilla Fibre, 190 

Totonicapam, 144 

Trade Winds, 13, 140 

Trail, 122 

Trans Andean Railway 


128, 


238 
Trinidad, 152, 165, 194 
—— Pitch, Lakes of, 149 
Tropic of Cancer, 57 
Trujillo, 206 
Truxillo, 143 
Tuscan, 88 


Ucayali River, 199 
United States, 65-93 

—— Tide-water region, 69 
—— Piedmont region, 69 
Eastern Mountains, 


73 
a entra Plains, 77 
—-— Western Cordillera, 
82 
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United States, 
Coast region, 87 
Alaska, 88 
— Population, 68 (fig.) 
—— Tobacco, 71 (fig, ) 
— Cotton, 72 (fig.) 
—— Lumber regions, 73 
(fig. ) 
Iron, 74 (fig.) 
— Coalfields, 75 (fig.) 
— Maize and Wheat, 


Pacific 


78 (fig. ) 
—— Storm tracks, 55 
(fig. 
Gold and Copper, 
79 (fig. ) 
—— Cattle and Hogs, 
81 (fig.) 
Sheep and Wool, 83 
. (fig. ) . 
— Lead, Silver, and 
Zinc, 84 (fig.) 
States and Capitals, 


gt (fig. ) 
Utah Salt Lake, 32, 66 
Uruguay, 240-243, 246, 
247, 248 
Uruguay River, 231, 242 


Valdivia, 218 
Valles, 209 


Valleyfield, 118 

Valparaiso, 163, 218, 238 

Vancouver 122, 123 

Vancouver Island, 111 

Vanilla, 181, 224 

Vasante, 223 

Vegetable, 181, 209 

Venezuela, 186-188, 197 

Vera Cruz, 130, 136 

Vermont, 43 

Victoria, 122 

Victina, 204 

Villa del Pilar, 247 

Villa Rica, 247 

Vines, 88, 201, 215 (fig.), 
254 


Wallawalla, 88 

Wasatch Mountains, 84 

Water Gap, 35 

Water-spout, 59, 59 (fig.) 

Welland Canal, 97 

West Indies, 57, 148-152, 
166 


Wheat, 50, 78 (fig.), 81, | 


37, 105, 120, 134 (fig), 
fig.), 


18I, 190, 209, 215 ( 
218, 234 


Wheat-threshing, 109 (fig.) | 


Whitehorse, 123 
Wilkes Barre, 39, 7 5 
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Winconsin, 41 
Winds, Diagram of, 14 
(fig. ) 
Map of, 17 (fig.), 18 
(fig. ) 


Wines, 210 


| Winnipeg, 121 
| Winnipeg Lake, 94 


Woodstock, 120 

Wool, 83 (fig.), 206, 210, 
218, 237, 2A¥ 

Wyoming, 40 


Xarque, 226 
Xingu River, 225 


Yapura River, 199 
Yellowhead Pass, 111 


_ Yellowstone Park, 67, 85 
| Yerba Tea, 226, 236, 245, 


246 


| Yucatan, 143 


| Yukon River, 89 
_ Yumari, 187, 196 
Yungas, 209 


Zacatecas, 130, 134 
| Zine, 84 (fig.), 111 (fig.), 
201, 210, 2ITI, 242 
| Zipaquira, 184 
| Zonda, 237 
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A PRACTICAL COURSE IN INTERMEDIATE ENGLISH 


By EDWARD ALBERT, M.A., George Watson’s College, Edinburgh, 
Crown 8vo, 224 pages, Is. 6d. 
This course is designed as an introduction to ‘‘A Practical Course in 
Secondary English,” of which Mr Albert was joint author. 


A PRACTICAL COURSE IN SECONDARY ENGLISH 


By GrorGe Ocitviz, M.A., Broughton Junior Student Centre, and 
EDWARD ALBERT, M.A., George Watson’s College, Edinburgh. With 
Complete Index, Crown 8vo, 500 pages, 4s. 6d. 
Also in Three Parts: Part I—Sty/e, 196 pages, 1s. 6d. Part I1—+/orm, 
176 pages, Is. 6d. Part IlI—A7zstory of the English Language, 164 pages, 
Is. 6d. Also Parts I and II in One Volume, 350 pages, 3s. 


““ The book has a distinct value ; the exercises are abundant and well chosen, the section on 
the history of the language is very good indeed, and grammar is treated as the living tutor 
of expression.” —7he School World. 


PRACTICAL ENGLISH COMPOSITION 


By C. M. GerrisH, B.A., and M. CUNNINGHAM. Adapted and Edited 
for English Schools by E. W. Epmunps, M.A., Luton Modern School. 
Crown 8vo, about 360 pages, 2s. 6d. Also in two parts, Is. 6d. each. 
This book is on new lines. The freshness and interest of the material, the 
clearness and detail of its analyses, the excellent practice work and lists for 
reading which it contains will all help to make it such a book as English 
teachers have long been looking for. 


GREAT NAMES IN ENGLISH LITERATURE 


In Four Volumes. By EpirH L. Evias, M.A. 


FROM CHAUCER TO BUNYAN. Crown 8vo, 224 pages, 1s. 6d. 
FROM DRYDEN TO BURKE. Crown 8vo, 224 pages, 1s. 3d. 


Volumes IIT and IV in preparatzon 
This series is designed to include all the authors who are likely to be read in 
schools. Whilst not pretending to be a complete history of Engiish Literature, 
it will serve as an excellent introduction to more advanced study. The series 
below forms a companion set of readings. 


ENGLISH LITERATURE IN PROSE AND VERSE 


In Five Volumes 
FROM BEOWULF TO CHAUCER. By Amy Cruse. Crown 8vo, 112 pages, IS. 
FROM CHAUCER TO BUNYAN. By Edith L. Elias, M.A. Crown 8vo, 
224 pages, 1S. 3d. ; 
FROM DRYDEN TO BURKE. By Edith L. Elias, M.A. Crown 8vo, 192 pages, 1s. 3d. 
Volumes IV and V in preparation 
The extracts in this series are not too short, and wherever possible they are 
complete in themselves. Whilst it is specially designed to accompany ‘‘ Great 
Names in English Literature,” the course can be used with any other text-book. 


N.B.—“A Treasury of Verse” and “A Treasury of Prose and 
Poetry” meet, in a practical way, the requirements of Circular 753 
‘‘ The Teaching of English” and of Circular 808 “ Suggestions for 
the Teaching of English” issued by the Board of Education. 


A TREASURY OF VERSE 
———_—__ VERDE 


For School and Home, In Seven Parts. Edited by M. G. Epcar, M.A, 

Parts I and II, 128 pages, sewed, 6d., or cloth boards, 8d. each. 

Part ITI, 160 pages, cloth boards, 10d. 

Part IV, 192 pages, cloth boards, Is. 

Part V, BALLADS, 192 pages, new edition, cloth boards, ts. 

Part V1, ELIZABETHAN Lyrics, edited by AMY CRUSE, 160 pages, Is. 

Part VII, A Treasury oF ScorrisH VERSE, edited by H. A, 
KELLow, M.A., 112 pages, limp cloth, 6d. 

Farts, Ii, II} and IV in One Volume, entitled A Treasury or 
VERSE FOR Boys AND GIRLS, 500 pages, with Special Indexes, 
Cloth, 2s. 6d. 

This course of school poetry can be unreservedly recommended as the best 
series which has yet appeared. It has secured enthusiastic appreciation for 
its freshness and width of range. As regards the former, no expense or 
trouble has been spared to make the series adequately representative of the 
best copyright verse, and among the many living authors whose poetry has 
been included are the following :— 

Oliver Herford, Gabriel Setoun, Norman Gale, Judge Parry, F. D. Sherman, 
W. Canton, Fred E. Weatherly, J. J. Bell, Will. H. Ogilvie, G. F. Bradby, 
Rudyard Kipling, Alfred Noyes, Gerald Gould, Henry Newbolt, W. B. Yeats, 
Austin Dobson, Arthur O’Shaughnessy, R. C. Lehmann, Walter C. Smith, 
etc., etc, 

“*The style of the verse selected is just the thing for active-limbed and 
active-minded boys and girls. The tone is healthy, the sentiment cheerful. 
We prefer these selections to any we have seen.”— Zhe Secondary School 
Journal, 


Prospectus with Lists of the Poems, Specimen Pages, etc.,, sent post free 


A_ TREASURY OF PROSE AND 
—$— $Y AND 
POETRY 


For learning by heart. In Six Graded Parts, Compiled by AMy BARTER. 
To meet the requirements of the Board of Education 
Extract from the Official Circular No. 753 0” ** The Teaching of English”— 
** In every class repetition from memory should form an essential part of the 

instruction in Literature. There is no reason for restricting learning by heart 
to poetry, as is commonly done ; Passages of good prose should be learnt by heart 
also. Nor need all the pupils ina class invariably learn the same piece.” 

Book I, 64 pages. Stiff paper, 4d., limp cloth, 5d, 

Books IT to V, 96 Pages each. Stiff paper, §d., limp cloth, 6d, 

Book VI, 128 pages. Stiff paper, 6d., limp cloth, 8d. 

Books II to VI are bound in One Volume, with Special Indexes, 

Crown 8yo, 480 pages, cloth boards, 2s. 6d. 


A Special Prospectus with Specimen Pages sent post free 


Heroes of All Time 


WHILE many books have been written about the world’s greatest men and 
women, there is no complete series to which readers may go for the stories 
of their favourite heroes. The present series aims at removing that difficulty 
by providing a large representative selection of biographies, all of which are 
written in good simple English, and in which stress is placed upon those 
features which appeal to younger readers and may be expected to impress 
them and help in the formation of character. 


Each volume contains 192 pages letterpress, printed in pleasant and 
readable type, and nine Full-page Illustrations, one of which, the 
Frontispiece, isin colour. Size 72 in. x 5 in. Cloth extra, Is. 6d. net. 
Half Leather, 2s. 6d. net. Full Leather, 3s. 6d. net. 


NOW READY 

1, MOHAMMED. By EpitTH Ho.tanp. 

2. ALEXANDER THE GREAT. By Aba RusseELr, M.A. 
3 AUGUSTUS. By RENE Francis, B.A. 

4. ALFRED THE GREAT. By A. E. McKititam, M.A. 
5. THOMAS BECKET. By Susan CunnincrTon. 

6. JEANNE D’ARC. By E. M. Witmot-Buxton, F.R.Hist.S. 
7. SIR WALTER RALEIGH. By Bearrice MarsHALt. 
8. WILLIAM THE SILENT. By A. M. Mia tt. 

9. MARIE ANTOINETTE. By Atice Birkueap, B.A. 
10. BOYS WHO BECAME FAMOUS. By F. J. SnzELL. 


Fifty Volumes in Active Preparation 


The second ten Volumes will be: 


ANSELM QUEEN ELIZABETH 
PETER THE GREAT WILLIAM THE CON- 
QUEEN VICTORIA QUEROR 
CHAUCER JULIUS C/SAR 
BUDDHA THE GIRLHOOD OF 
CHARLEMAGNE FAMOUS WOMEN 


A Prospectus, with Specimen Pages, etc., will be sent to any 
address 


HARRAP’S NEW ILLUSTRATED 
_STORY OF ENGLAND SERIES 


In 8 volumes. Each containing some 256 pages 
and about 150 Original Illustrations drawn from 
the museums, old. MSS. and other sources. The 
volumes are attractively printed and bound, and the 
aim has been to interest as well as to instruct. 


Whilst devoting considerable attention to political history, a far greater 
space than. is-usual-is given to the social life of the people. Chapters are 
devoted to life in a monastery, life in a castle, life in the towns, and sports and 
pastimes are adequately treated. Costume and architecture also receive 
considerable attention. Whenever possible old records are quoted in the 
original words, and family memoirs are often drawn upon in order to make 
the narrative more vivid. 


LIST OF THE VOLUMES 


THE DAWN OF BRITISH HISTORY (300 B.C.-A.D. 450). By 
ALICE CORKRAN: Is. 6d. 


THE BIRTH OF ENGLAND (450-1066). By EsTELLE Ross. 
Is. 6d. 


FROM CONQUEST TO CHARTER (1066-1215). By EsTELLEe 
Ross. 288 pages, Is. 6d. 


BARONS AND KINGS (1215-1485). By EsTELiE Ross. 320 pages, 
2s. 


TUDOR ENGLAND (1485-1603). By ADA RUSSELL. Is. 6d. 


THE STRUGGLE WITH THE CROWN (1603-1714). By E. M. 
WILMoT-BuxToNn, F.R.Hist.S. 1s. 6d. 


GEORGIAN ENGLAND (1714-1820). By SusAN CUNNINGTON. 272 
pages, Is. 6d. 

Although the central points of interest in this book are the “ Expansion of 
England” and our connection with European history, the author has by no 
means neglected the subject of the development of the English people at 
home, in education, morals, manufactures, and political progress. While 
following the main features of the previous volumes in the series, Miss 
Cunnington has made some neccessary modifications, owing to the complicated 
nature of this period. ; 


FROM GEORGE IV TO GEORGE V (1820-1911). By EsTELLE 
Ross. 344 pages, 2s. 


There are few books on this subject that are suitable for boys and girls, 
although no period is so full of interest or of more importance in its bearing 
on questions of the day. Special care will be taken to make this yolume a 
reliable guide to the immediate past and a real help to the understanding of 
the present. 
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